
14. DESCRIPTION OF AMENDMENT/MODIFICATION  (Organized by UCF section headings, including solicitation/contract  subject matter where feasible.)   

The Solicitation for ALTER DEFENSE PRINTING FACILITY, LACKLAND AIR FORCE BASE, SAN ANTONIO, TEXAS, is
amended as follows:

See Continuation Sheet.

NOTE:   The Bid Opening date is "25 June 1998, 2 pm, local time," as previously announced.

8. NAME AND ADDRESS OF CONTRACTOR  (No., street, county, State and ZIP Code)   

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offers  

MODIFICATION OF CONTRACTS/ORDER
NO.  

E. IMPORTANT:  Contractor  

15B. CONTRACTOR/OFFEROR  

is not,  

copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer  

tended.

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:  

(a) By completing Items 8 and 15, and returning  
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDG-  
MENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT
IN REJECTION OF YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or
letter, provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.   

is extended, 

B.  

A.  THIS CHANGE ORDER IS ISSUED PURSUANT TO:  (Specify authority)  THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CON-
TRACT ORDER NO. IN ITEM 10A.  

2. AMENDMENT/MODIFICATION NO.  

6. ISSUED BY

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

12. ACCOUNTING AND APPROPRIATION DATA  (If required)    

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES  (such as changes in paying office, 
appropriation date, etc.)  SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).  

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:  

D. OTHER  (Specify type of modification and authority)  

is required to sign this document and return

15A. NAME AND TITLE OF SIGNER  (Type or print)  

PAGE   OF PAGES 1. CONTRACT ID CODE  

5. PROJECT NO.  (If applicable)   4. REQUISITION/PURCHASE REQ. NO.  3. EFFECTIVE DATE  

7. ADMINISTERED BY  (If other than Item 6)  

15C. DATE SIGNED 

16A. NAME AND TITLE OF CONTRACTING OFFICER  (Type or print)   

16B. UNITED STATES OF AMERICA  

BY 

16C. DATE SIGNED 

9A. AMENDMENT OF SOLICITATION NO.  

9B. DATED  (SEE ITEM 11)  

10B. DATED  (SEE ITEM 13)   

(   )

(   )

CODE CODE

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force 
and effect.  

is not ex-  

copies to the issuing office.  
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Item 14.  Continued.

a.  Table of Contents.

Replace the Table of Contents with the accompanying new Table of
Contents, bearing the notation "AMENDMENT NO. 0001".

b.  Bidding Schedule.

The Bidding Schedule shall be voided and the accompanying new
Bidding Schedule, bearing the notation "AMENDMENT NO. 0001", shall be
substituted therefor.

c.  Wage Rates (Section 00710).

The Wage Rates shall be voided and the accompanying new Wage
Rates, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-98-B-0032", shall be substituted therefor.

d.  Specifications.

    (1)  The following listed sections shall be voided and the
accompanying new sections of the same title and number, each bearing
the notation "AMENDMENT NO. 0001" shall be substituted therefor:

 Section No.    Title                                                

SECTION 01410   ENVIRONMENT PROTECTION
SECTION 02051   REMOVAL, RECYCLING AND DISPOSAL OF REGULATED MATERIALS
                PRIOR TO BUILDING RENOVATION
SECTION 02090   LEAD-CONTAINING PAINT (LCP) WORKER PROTECTION PLAN
SECTION 02225   EARTHWORK FOR ROADWAYS, RAILROADS, AND AIRFIELDS
SECTION 02660   WATER DISTRIBUTION SYSTEM
SECTION 02812   IRRIGATION (SPRINKLER) SYSTEM
SECTION 02935   TURF
SECTION 02950   TREES, SHRUBS, GROUND COVERS, AND VINES
SECTION 05055   WELDING, STRUCTURAL
SECTION 06410   CUSTOM CASEWORK
SECTION 07416   STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
SECTION 08110   STEEL DOORS AND FRAMES
SECTION 08120   ALUMINUM DOORS AND FRAMES
SECTION 08210   WOOD DOORS
SECTION 08710   FINISH HARDWARE
SECTION 09950   WALLCOVERINGS
SECTION 15250   THERMAL INSULATION FOR MECHANICAL SYSTEMS
SECTION 15400   PLUMBING, GENERAL PURPOSE
SECTION 15569   WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20    
                MBTUH
SECTION 15650   CENTRAL REFRIGERATED AIR-CONDITIONING SYSTEM
SECTION 15895   AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST     
                SYSTEM
SECTION 16375   ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND

    (2)  The following listed accompanying new sections, each bearing
the notation "AMENDMENT NO. 0001"  shall be added to the
specifications and add each to the Table of Contents:
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 Section No.     Title                                               
  
SECTION 02050   DEMOLITION
SECTION 02222   EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES   
                SYSTEMS
SECTION 02241   AGGREGATE BASE COURSE
SECTION 02558   BITUMINOUS TACK AND PRIME COATS
SECTION 15974   BUILDING AUTOMATION & CONTROL SYSTEMS

(3)  The following section shall be deleted:

 Section No.    Title                                               
  
SECTION 02233   GRADED-CRUSHED-AGGREGATE BASE COURSE

e.  Drawings.

(1) The drawings listed below shall be voided and the attached new
drawings of the same number, each bearing the notation "AM #0001",
shall be substituted therefor:

Sequence No. Sheet No. Title

2 G02 Index to Drawings
3 G03 Location Map
4 H1 Regulated Materials Survey
6 C02 Civil Site Plan
10 L03 Landscape Design Plan and Planting Details
11 A01 Demolition Plan

12 A02 Floor Plan
13 A03 Reflected Ceiling Plan
14 A04 Roof Plan
15 A05 Building Elevations
16 A06 Enlarged Floor Plans/Sections/Interior

Elevations
17 A07 Roof Finish Schedule
21 A11 Furniture Plan
22 S01 Structural General Notes and Details
23 S02 Structural Foundation Plan
27 M02 HVAC Schedules
28 M03 HVAC Plan
29 M04 Piping Plan
30 M05 HVAC Detail 1
32 M07 HVAC Control Sequence and Schematic
36 P03 Plumbing Enlarged Floor Plan
37 P04 Plumbing Diagrams
38 P05 Plumbing Diagrams
40 F02 Fire Protection Floor Plan
41 F03 Fire Protection Details and Diagrams
42 E01 General Notes, Legend and Schedules
43 E02 Electrical Site Plan
44 E03 Lighting Plan
45 E04 Power Plan
46 E05 Fire Alarm Communications Plan
47 E06 Electrical Details
48 E07 Electrical Panel Schedules 
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(2) The new drawings listed below which accompany this amendment,
each bearing the notation "AM #0001" shall be added to and become a
part of the Contract Drawings and shall be added to the INDEX TO
DRAWINGS.

Sequence No. Sheet No. Title

7A C04 Misc. Details 

f. Submittal Register.

Replace the Submittal Register (attached to section 01330) with the
attached new Submittal Register.
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PROJECT TABLE OF CONTENTS

    BIDDING REQUIREMENTS, CONTRACT FORMS, AND CONDITIONS OF THE CONTRACT

   DIVISION 0 - BIDDING REQUIREMENTS AND CONTRACT FORMS

  00010 SOLICITATION, OFFER AND AWARD, SF-1442 AND BIDDING SCHEDULE
  00100 INSTRUCTIONS, CONDITIONS AND NOTICES TO BIDDERS
  00110 BIDDERS CHECKLIST
  00500 FORMS
  00600 REPRESENTATIONS AND CERTIFICATIONS
  00700 CONTRACT CLAUSES
  00710 WAGE RATES
  00720 AFFIRMATIVE ACTION PLAN
  00800 SPECIAL CONTRACT REQUIREMENTS

                              SPECIFICATIONS

   
DIVISION 01 - GENERAL REQUIREMENTS

01000 CONSTRUCTION SCHEDULE
01045 ALTERATIONS TO EXISTING BUILDING(S)
01090 SOURCES FOR REFERENCE PUBLICATIONS
01200 PROJECT MEETINGS
01320 PROJECT SCHEDULE
01330 SUBMITTAL PROCEDURES
01340  COLOR/FINISH SAMPLE BOARDS
01360 SURVEY, LAYOUT, AND OTHER DATA
01410 ENVIRONMENT PROTECTION
01451 CONTRACTOR QUALITY CONTROL
01500 TEMPORARY CONSTRUCTION FACILITIES
01560 TEMPORARY SAFETY CONTROLS
01580 BULLETIN BOARD AND PROJECT SIGN
01700 CONTRACT CLOSEOUT

DIVISION 02 - SITE WORK

  02050 DEMOLITION
02051 REMOVAL, RECYCLING AND DISPOSAL OF REGULATED MATERIALS PRIOR TO 

BUILDING RENOVATION
02080 ASBESTOS ABATEMENT
02090 LEAD-CONTAINING PAINT (LCP) WORKER PROTECTION PLAN
02221 EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS
02222 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
02225 EARTHWORK FOR ROADWAYS, RAILROADS, AND AIRFIELDS
02233 DELETED (AM #1)
02241 AGGREGATE BASE COURSE
02511 CONCRETE SIDEWALKS AND CURBS AND GUTTERS
02551 BITUMINOUS PAVING FOR ROADS, STREETS AND OPEN STORAGE AREAS
02558 BITUMINOUS TACK AND PRIME COATS
02660 WATER DISTRIBUTION SYSTEM
02812 IRRIGATION (SPRINKLER) SYSTEM 
02935 TURF
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02950 TREES, SHRUBS, GROUND COVERS, AND VINES

DIVISION 03 - CONCRETE

03100 STRUCTURAL CONCRETE FORMWORK
03200 CONCRETE REINFORCEMENT
03300 CAST-IN-PLACE STRUCTURAL CONCRETE

DIVISION 05 - METALS

05055 WELDING, STRUCTURAL
05120 STRUCTURAL STEEL
05500 MISCELLANEOUS METAL

DIVISION 06 - WOODS & PLASTICS

06410 CUSTOM CASEWORK

DIVISION 07 - THERMAL & MOISTURE PROTECTION

07416 STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
07900 JOINT SEALING

DIVISION 08 - DOORS & WINDOWS

08110 STEEL DOORS AND FRAMES
08120 ALUMINUM DOORS AND FRAMES
08210 WOOD DOORS
08710 FINISH HARDWARE
08810 GLASS AND GLAZING

DIVISION 09 - FINISHES

09250 GYPSUM WALLBOARD
09310 CERAMIC TILE
09510 ACOUSTICAL CEILINGS
09650 RESILIENT FLOORING
09680 CARPET
09900 PAINTING, GENERAL
09950 WALLCOVERINGS

DIVISION 10 - SPECIALTIES

10160 TOILET PARTITIONS
10440 INTERIOR SIGNAGE
10800 TOILET ACCESSORIES

DIVISION 12 - FURNISHINGS

12520 WINDOW TREATMENT

DIVISION 15 - MECHANICAL

15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS
15330 WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
15400 PLUMBING, GENERAL PURPOSE
15488 GAS PIPING SYSTEMS
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15569 WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH
15650 CENTRAL REFRIGERATED AIR-CONDITIONING SYSTEM
15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
15951 DIRECT DIGITAL CONTROL FOR HVAC
15974 BUILDING AUTOMATION & CONTROL SYSTEMS
15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS
15995 COMMISSIONING OF HVAC SYSTEMS

DIVISION 16 - ELECTRICAL

16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND
16415 ELECTRICAL WORK, INTERIOR
16640 CATHODIC PROTECTION SYSTEM (SACRIFICIAL ANODE)
16710 PREMISES DISTRIBUTION SYSTEM
16711 TELEPHONE SYSTEM, OUTSIDE PLANT
16721 FIRE DETECTION AND ALARM SYSTEM

-- End of Project Table of Contents --
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AMENDMENT NO. 0001

Defense Automated Printing Service                                                                                                      (Title)

Lackland AFB, Texas (Location)

Solicitation No. DACA63-98-B-0032

BIDDING SCHEDULE
(To be attached to SF 1442)

Amendment No. 1

BASE BID:  All work required by the plans and specifications exclusive of the work required by Option
Bid Items.

Item No. Description Quantity Unit Unit
Price

Amount

0001 Renovation of Building 6629 to DAPS; complete including all utilities to the five-foot line;
excluding all other work separately listed:

Job Sum *** $_________

0002 Abatement of Building 6629; include the following items listed separately:

0002.AA Remove 9” x 9” floor tile (ACM)
Estimated Qty. Unit Unit Price Total Price
10,000 SF X $____________ $___________

0002.AB Remove 3” to 5” diameter pipe insulation (ACM)
Estimated Qty. Unit Unit Price Total Price
200 LF X $____________ $___________

0002.AC Remove Panels (Attic Scuttle) (ACM)
Estimated Qty. Unit Unit Price Total Price
25 SF X $____________ $___________

0002.AD Remove Canvas Flexconnector (ACM)
Estimated Qty. Unit Unit Price Total Price
15 LF X $____________ $___________

0002.AE Remove lead base paint at concrete base board and floor strips
Estimated Qty. Unit Unit Price Total Price
3300 LF X $____________ $___________

0002.AF Remove lead base paint on wood windows and base boards
Estimated Qty. Unit Unit Price Total Price
1200 SF X $____________ $___________

0002.AG Remove lead base paint on wood or walls
Estimated Qty. Unit Unit Price Total Price
1100 SF X $____________ $___________
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BIDDING SCHEDULE

00010-2

0002.AH Remove fluorescent light fixtures (ORM)
Estimated Qty. Unit Unit Price Total Price
100 Each X $____________ $___________
Remove fluorescent bulbs (ORM)
Estimated Qty. Unit Unit Price Total Price
222 Each X $____________ $___________
Remove ballasts (ORM)
Estimated Qty. Unit Unit Price Total Price
107 Each X $____________ $___________

0002.AI Remove water fountain
Estimated Qty. Unit Unit Price Total Price
1 Each X $____________ $___________

TOTAL BID ITEM NO. 2 $___________

0003 Site Work/Supporting Facilities; complete, including all utilities outside five-foot lines of
the buildings; excluding all other work separately listed:

Job Sum *** $_________

TOTAL BASE BID $_________

0004 Option No. 1; Additional Cost for all work required by plans and specifications for
landscaping and irrigation, except that hydromulch shall remain in the BASE BID.

TOTAL OPTION NO. 1 $_________

0005 Option No. 2; Additional Cost for all work required by plans and specifications for the
loading dock and associated building work, paving, ramps.

TOTAL OPTION NO. 2 $_________

0006 Option No. 3; Additional Cost for all work required by plans and specifications for all other
paving and site improvements including East Parking Lot not required for loading dock access,
but not including site improvements on West/Northwest side of building included in Option 4.

TOTAL OPTION NO. 3 $_________

0007 Option No. 4; Additional Cost for all work required by plans and
specifications for all other paving and site improvements including
paving, screen wall at the curb line, curb, dumpster pad and
hydromulch over removed approach on the West side of the building.

TOTAL OPTION NO. 4 $_________

TOTAL BASE BID AND ALL OPTIONS $___________
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BIDDING SCHEDULE
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NOTES:

1. ARITHMETIC DISCREPANCIES (EFARS 14.406-2)

(a) For the purpose of initial evaluation of bids, the
following will be utilized in resolving arithmetic discrepancies found
on the face of the bidding schedule as submitted by bidders:

(1) Obviously misplaced decimal points will be corrected;

(2) In case of discrepancy between unit price and
extended price, the unit price will govern;

(3) Apparent errors in extension of unit prices will be
corrected; and

(4) Apparent errors in addition of lump-sump and extended
prices will be corrected.

(b) For the purposes of bid evaluation, the Government will
proceed on the assumption that the bidder intends his bid to be
evaluated on the basis of the unit prices, extensions, and totals
arrived at by resolution of arithmetic discrepancies as provided above
and the bid will be so reflected on the abstract of bids.

(c) These correction procedures shall not be used to resolve
any ambiguity concerning which bid is low.

2. If a modification to a bid based on unit prices is submitted,
which provides for a lump sum adjustment to the total estimated cost,
the application of the lump sum adjustment to each unit price in the
bid schedule must be stated.  If it is not stated, the bidder agrees
that the lump sum adjustment shall be applied on a pro rata basis to
every unit price in the bid schedule.

3. Bidder must bid on all items.

4. Costs attributable to Division 01 – General Requirements are
assumed to be pro rated among bid items listed.

5. Responders are advised that this requirement may be delayed,
cancelled or revised at any time during the solicitation, selection,
evaluation, negotiation and/or final award process based on decisions
related to DOD changes in force structure and disposition of the Armed
Forces.
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BIDDING SCHEDULE
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NOTES:  (cont)

6. For the purpose of this solicitation, the word item” shall be
considered to mean “schedule” as used in Provision 52.214-0019,
CONTRACT AWARD—SEALED BIDDING—CONSTRUCTION, in Section 00100
INSTRUCTIONS, CONDITIONS, AND NOTICES TO BIDDERS, excluding additives,
deductives, or optional items.

7. EVALUATION OF OPTIONS (JUL 1990) (FAR 52.217-5)

Except when it is determined in accordance with FAR 17.206(b) not
to be in the Government’s best interests, the Government will evaluate
offers for award purposes by adding the total price for all options to
the total price for the basic requirement.  Evaluation of options will
not obligate the Government to exercise the option(s).

8. OPTION FOR INCREASED QUANTITY – SEPARATELY PRICED LINE ITEM (MAR
1989) (FAR 52.217-7).

The Government may require the completion of the numbered line
item, identified in the Bidding Schedule as an option item, in the
quantity and at the price stated in the Bidding Schedule.  The
Contracting Officer may exercise the option by written notice to the
Contractor within the period specified in the Bidding Schedule.
Completion of added items shall continue at the same schedule as the
Base Bid unless otherwise noted in the SPECIAL CONTRACT REQUIREMENTS,
paragraph 1 entitled COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK.

9. The Government reserves the right to exercise the option(s)
either singularly or in any combination for up to 60 calendar days
after award of the Base Bid without an increase in the Offeror’s Bid
Price.
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APPLICATION OF WAGE DECISIONS

Solicitation No.: DACA63-98-B-0032
Project:   Alter Defense Printing Facility
Location:   Lackland Air Force Base, Texas
                   Bexar County

1.  Davis-Bacon Act Wage Decision TX980003, Building Construction Projects, is
applicable to the construction, alteration, painting, or repair of buildings, installations
within buildings, appurtenances to buildings, foundations for buildings, excavation and
fill for buildings, and utilities within five feet of buildings.

2.  Davis-Bacon Act Wage Decision TX980043, Heavy and Highway Construction
Projects, is applicable to utilities more than five feet from buildings and any other
construction requirements not shown in paragraph 1 above.

NOTE:  PAYROLL RECORDS ARE REQUIRED, UNDER THE DAVIS-BACON ACT,
FOR ALL  CONSTRUCTION WORK.  THE WAGE DECISION NUMBER APPLICABLE
TO THE WORK TO BE PERFORMED IS TO BE SHOWN ON ALL CERTIFIED
PAYROLL RECORDS.
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        General Decision Number TX980003

 Superseded General Decision No. TX970003

 State: TEXAS

 Construction Type:
 BUILDING

 County(ies):
 BEXAR

 BUILDING CONSTRUCTION PROJECTS (does not include single family
 homes and apartments up to and including 4 stories).  (Use
 current heavy & highway general wage determination for Paving &
 Utilities Incidental to Building Construction).

 Modification Number     Publication Date
             0             02/13/1998
             1             02/27/1998
             2             05/29/1998
             3             06/12/1998

COUNTY(ies):
BEXAR

 ASBE0087A  03/01/1998
                                      Rates           Fringes
ASBESTOS/INSULATORS WORKERS
(Includes application of all
 insulating materials, protective
 coverings, coatings, and
 finishings to all types of
 mechanical systems.)                 17.38           5.14
----------------------------------------------------------------

 BRTX0001D  10/02/1995
                                      Rates           Fringes
BRICKLAYERS                           15.00               2.07
----------------------------------------------------------------

 * ELEC0060A  06/01/1998
                                      Rates           Fringes
ELECTRICIANS (Including pulling
  and installing cable through
  conduit for low voltage)            18.00           2.20+8%
CABLE SPLICERS                        18.25           2.20+8%
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----------------------------------------------------------------

 ELEV0081A  07/11/1997
                                      Rates           Fringes
ELEVATOR CONSTRUCTORS:
  MECHANIC                            18.815          6.405+A

FOOTNOTE;  A = UNDER 5 YEARS EMPLOYMENT, 6% BHR; OVER 5 YEARS
EMPLOYMENT, 8% BHR. PAID HOLIDAYS : New Year's Day, Memorial Day,
Independence Day, Labor Day, Thanksgiving Day, Friday after
Thanksgiving Day and Christmas Day.
----------------------------------------------------------------

 ENGI0450A  04/01/1994
                                      Rates           Fringes
POWER EQUIPMENT OPERATORS:
  Cranes                              12.95           3.30
----------------------------------------------------------------

 * IRON0066A  06/01/1998
                                      Rates           Fringes
IRONWORKERS (Excluding metal
  building erectors)

  Structural                          14.50           4.05
----------------------------------------------------------------
 MARB0002B  05/01/1995

                                      Rates           Fringes
TILE SETTERS                          13.79           2.07
----------------------------------------------------------------
 PLUM0142A  01/01/1998
                                      Rates           Fringes
PLUMBERS & PIPEFITTERS
  (Including HVAC WORK)               20.60           4.32
----------------------------------------------------------------
 SFTX0669A  04/01/1998
                                      Rates           Fringes
SPRINKLER FITTERS                     19.60           5.85
----------------------------------------------------------------
 SHEE0067A  04/01/1997
                                      Rates           Fringes
SHEET METAL WORKERS
(HVAC Duct Work Only)                 19.43           5.67
----------------------------------------------------------------
 SUTX1052A  11/01/1988
                                      Rates           Fringes
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ACOUSTICAL CEILING INSTALLERS         12.26

CARPENTERS (Excluding Acoustical
 Ceiling Installer & Drywall Hanger   10.64

CEMENT MASONS                         11.46

DRYWALL HANGERS                       11.88

GLAZIERS                              10.78            1.40

IRONWORKERS (Excluding Metal
 Building Assemblers):

 REINFORCING                          10.19            3.57

LABORERS:
 Unskilled                             7.06
 Mason Tenders                         8.36            1.78
 Mortar Mixers                         8.99
 PLASTERER'S TENDERS                   8.68

LATHERS                               15.25

PAINTERS (Excluding Tapers/Finishers)  8.01

PLASTERERS                            15.25

POWER EQUIPMENT OPERATORS
 Front End Loader                      7.36

ROOFERS:
 Roofers                               8.14
 Kettlemen                             8.85
 Waterproofers                         6.88

SHEET METAL WORKERS:
 Other Work                           11.62

TAPERS/FINISHERS                       7.99

TRUCK DRIVERS                          7.10
----------------------------------------------------------------
WELDERS - Receive rate prescribed for craft performing operation
to which welding is incidental.
================================================================
Unlisted classifications needed for work not included within
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the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29 CFR 5.5(a)(1)(v)).
----------------------------------------------------------------
In the listing above, the "SU" designation means that rates
listed under that identifier do not reflect collectively
bargained wage and fringe benefit rates.  Other designations
indicate unions whose rates have been determined to be
prevailing.

      WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter?  This can
 be:

* an existing published wage determination
* a survey underlying a wage determination
* a Wage and Hour Division letter setting forth a
  position on a wage determination matter
* a conformance (additional classification and rate)
  ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program.  If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determinations.  Write to:

     Branch of Construction Wage Determinations
     Wage and Hour Division
     U. S. Department of Labor
     200 Constitution Avenue, N. W.
     Washington, D. C.  20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

          Wage and Hour Administrator
          U.S. Department of Labor
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          200 Constitution Avenue, N. W.
          Washington, D. C.  20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage payment
data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative Review
Board (formerly the Wage Appeals Board). Write to:

          Administrative Review Board
          U. S. Department of Labor
          200 Constitution Avenue, N. W.
          Washington, D. C.  20210

4.) All decisions by the Administrative Review Board are final.

                   END OF GENERAL DECISION

 



ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0032

00710-7

       General Decision Number TX980043

 Superseded General Decision No. TX970043

 State: TEXAS

 Construction Type:
 HEAVY
 HIGHWAY

 County(ies):
 BELL               CORYELL             TRAVIS
 BEXAR              GUADALUPE           WILLIAMSON
 BRAZOS             HAYS
 COMAL              MCLENNAN

 Heavy (excluding tunnels and dams) and Highway Construction
 Projects (does not include building structures in rest area
 projects). *NOT TO BE USED FOR WORK ON SEWAGE OR WATER TREATMENT
 PLANTS OR LIFT/PUMP STATIONS IN BELL, CORYELL, McLENNAN AND
 WILLIAMSON COUNTIES.

 Modification Number     Publication Date
   0             02/13/1998
   1             05/22/1998

COUNTY(ies):
BELL               CORYELL             TRAVIS
BEXAR              GUADALUPE           WILLIAMSON
BRAZOS             HAYS
COMAL              MCLENNAN

 * SUTX2042A  03/26/1998
                                      Rates           Fringes
AIR TOOL OPERATOR                     8.08
ASPHALT HEATER OPERATOR              11.00
ASPHALT RAKER                         8.00
ASPHALT SHOVELER                      7.97
BATCHING PLANT WEIGHER               11.00
CARPENTER                            10.80
CONCRETE FINISHER-PAVING              9.57
CONCRETE FINISHER-STRUCTURES          8.83
CONCRETE RUBBER                       8.52
ELECTRICIAN                          16.25
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FLAGGER                               6.86
FORM BUILDER-STRUCTURES               8.77
FORM LINER-PAVING & CURB              8.00
FORM SETTER-PAVING & CURB             8.68
FORM SETTER-STRUCTURES                8.73
LABORER-COMMON                        7.12
LABORER-UTILITY                       7.99
MECHANIC                             12.15
OILER                                11.40
SERVICER                              8.44
PAINTER-STRUCTURES                   10.00
PIPE LAYER                            8.27
ASPHALT DISTRIBUTOR OPERATOR          9.70
ASPHALT PAVING MACHINE                9.26
BROOM OR SWEEPER OPERATOR             7.12
BULLDOZER                             9.28
CONCRETE CURING MACHINE               7.79
CONCRETE FINISHING MACHINE           11.00
CONCRETE PAVING SAW                   9.79
SLIPFORM MACHINE OPERATOR            11.15
CRANE, CLAMSHELL, BACKHOE,
  DERRICK, DRAGLINE, SHOVEL          10.12
FOUNDATION DRILL OPERATOR
  TRUCK MOUNTED                      15.00
FRONT END LOADER                      8.86
HOIST - DOUBLE DRUM & LESS           10.81
MIXER                                 7.12
MIXER - CONCRETE PAVING              11.00
MOTOR GRADER FINE GRADE              12.37
MOTOR GRADER                         11.14
PAVEMENT MARKING MACHINE              8.31
PLANER OPERATOR                      15.75
ROLLER, STEEL WHEEL PLANT-MIX
  PAVEMENTS                           7.73
ROLLER, STEEL WHEEL OTHER
  FLATWHEEL OR TAMPING                7.33
ROLLER, PNEUMATIC, SELF PROPELLED     7.17
SCRAPERS                              8.38
TRACTOR-CRAWLER TYPE                  9.40
TRAVELING MIXER                       7.92
TRENCHING MACHINE, HEAVY              9.92
WAGON-DRILL/BORING MACHINE            8.00
REINFORCING STEEL SETTER PAVING      14.50
REINFORCING STEEL SETTER
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  STRUCTURES                         10.61
STEEL WORKER-STRUCTURAL              11.73
SPREADER BOX OPERATOR                 8.55
WORK ZONE BARRICADE                   8.29
SIGN INSTALLER                        7.97
TRUCK DRIVER-SINGLE AXLE LIGHT        8.32
TRUCK DRIVER-SINGLE AXLE HEAVY        7.954
TRUCK DRIVER-TANDEM AXLE SEMI-
  TRAILER                             8.02
TRUCK DRIVER-LOWBOY/FLOAT            10.12
WELDER                               11.02
----------------------------------------------------------------

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29 CFR 5.5(a)(1)(v)).
----------------------------------------------------------------
In the listing above, the "SU" designation means that rates
listed under that identifier do not reflect collectively
bargained wage and fringe benefit rates.  Other designations
indicate unions whose rates have been determined to be
prevailing.

      WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter?  This can
 be:

* an existing published wage determination
* a survey underlying a wage determination
* a Wage and Hour Division letter setting forth a
  position on a wage determination matter
* a conformance (additional classification and rate)
  ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program.  If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.
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With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determinations.  Write to:

     Branch of Construction Wage Determinations
     Wage and Hour Division
     U. S. Department of Labor
     200 Constitution Avenue, N. W.
     Washington, D. C.  20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

          Wage and Hour Administrator
          U.S. Department of Labor
          200 Constitution Avenue, N. W.
          Washington, D. C.  20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage payment
data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative Review
Board (formerly the Wage Appeals Board). Write to:

          Administrative Review Board
          U. S. Department of Labor
          200 Constitution Avenue, N. W.
          Washington, D. C.  20210

4.) All decisions by the Administrative Review Board are final.

            END OF GENERAL DECISION



AMENDMENT NO. 0001

SECTION 01410

ENVIRONMENT PROTECTION
02/97

PART 1   GENERAL

1.1   GENERAL REQUIREMENTS

The Contractor shall perform the work minimizing environmental pollution 
and damage as the result of construction operations.  Environmental 
pollution and damage is the presence of chemical, physical, or biological 
elements or agents which adversely affect human health or welfare; 
unfavorably alter ecological balances of importance to human life; affect 
other species of importance to humankind; or degrade the utility of the 
environment for aesthetic, cultural and/or historical purposes.  The 
control of environmental pollution and damage requires consideration of 
land, water, and air, and includes management of visual aesthetics, noise, 
solid waste, as well as other pollutants.  The environmental resources 
within the project boundaries and those affected outside the limits of 
permanent work shall be protected during the entire duration of this 
contract.

[AM#1]1.1.2   Technical Assistance

Technical assistance for complex environmental problems shall be 
coordinated with Base Environmental Coordinator, 37 CES/CEV, 671-4844.

1.1.1   Subcontractors

The Contractor shall ensure compliance with this section by subcontractors.

1.1.2   Environmental Protection Plan

The Contractor shall submit an environmental protection plan within 15  
days after receipt of the notice to proceed.  Approval of the Contractor's 
plan will not relieve the Contractor of responsibility for adequate and 
continuing control of pollutants and other environmental protection 
measures.  The environmental protection plan shall include, but shall not 
be limited to, the following:

a.  A list of Federal, State, and local laws, regulations, and permits 
concerning environmental protection, pollution control and 
abatement that are applicable to the Contractor's proposed 
operations and the requirements imposed by those laws, 
regulations, and permits.

b.  Methods for protection of features to be preserved within 
authorized work areas like trees, shrubs, vines, grasses and 
ground cover, landscape features, air and water quality, fish and 
wildlife, soil, historical, archaeological, and cultural resources.
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c.  Procedures to be implemented to provide the required 
environmental protection, to comply with the applicable laws and 
regulations, and to correct pollution due to accident, natural 
causes, or failure to follow the procedures of the environmental 
protection plan.

d.  Location of the solid waste disposal area.

e.  Drawings showing locations of any proposed temporary excavations 
or embankments for haul roads, stream crossings, material storage 
areas, structures, sanitary facilities, and stockpiles of excess 
or spoil materials.

f.  Environmental monitoring plans for the job site, including land, 
water, air, and noise monitoring.

g.  Traffic control plan including measures to reduce erosion of 
temporary roadbeds by construction traffic, especially during wet 
weather, and the amount of mud transported onto paved public roads 
by vehicles or runoff.

h.  Methods of protecting surface and ground water during construction 
activities.

i.  Plan showing the proposed activity in each portion of the work 
area and identifying the areas of limited use or nonuse.  Plan 
should include measures for marking the limits of use areas.

j.  Drawing of borrow area location.  Protection measures required at 
the work site shall apply to the borrow areas including final 
restoration for subsequent beneficial use of the land.

k.  A recycling and waste prevention plan with a list of measures to 
reduce consumption of energy and natural resources; for example:  
the possibility to shred fallen trees and use them as mulch shall 
be considered as an alternative to burning or burial.

l.  A settling pond removal plan 120 days prior to removal work.  The 
plan shall include the method of removing and testing of the 
collected sediment.

m.  Training for Contractor's personnel during the construction period.

1.1.4   Preconstruction Survey

Prior to starting any onsite construction activities, the Contractor and 
the Contracting Officer shall make a joint condition survey after which the 
Contractor shall prepare a brief report indicating on a layout plan the 
condition of trees, shrubs and grassed areas immediately adjacent to work 
sites and adjacent to the assigned storage area and access routes as 
applicable.  This report will be signed by both the Contracting Officer and 
the Contractor upon mutual agreement as to its accuracy and completeness.

1.1.5   Meetings

The Contractor shall meet with representatives of the Contracting Officer 
to alter the environmental protection plan as needed for compliance with 
the environmental pollution control program.

1.1.6   Notification
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The Contracting Officer will notify the Contractor in writing of any 
observed noncompliance with the previously mentioned Federal, State or 
local laws or regulations, permits, and other elements of the Contractor's 
environmental protection plan.  The Contractor shall, after receipt of such 
notice, inform the Contracting Officer of proposed corrective action and 
take such action when approved.  [AM#1] Such notice, when delivered to the 
Contractor or his authorized representative at the site of the work, shall 
be deemed sufficient for the purpose.  If the Contractor fails to comply 
promptly, the Contracting Officer may issue an order stopping all or part 
of the work until satisfactory corrective action has been taken.  No time 
extensions shall be granted or costs or damages allowed to the Contractor 
for any such suspensions.

The Contracting Officer will notify the Contractor in writing of any 
noncompliance with the provisions of paragraph 1.2 above and the action to 
be taken.  The contractor shall, upon receipt of such notice, immediately 
take corrective action.  

1.1.7   Litigation

If work is suspended, delayed, or interrupted due to a court order of 
competent jurisdiction, the Contracting Officer will determine whether the 
order is due in any part to the acts or omissions of the Contractor, or 
subcontractors at any tier, not required by the terms of the contract.  If 
it is determined that the order is not due to Contractor's failing, such 
suspension, delay, or interruption shall be considered as ordered by the 
Contracting Officer in the administration of the contract under the 
contract clause SUSPENSION OF WORK.

1.1.8   Previously Used Equipment

The Contractor shall thoroughly clean all construction equipment previously 
used at other sites before it is brought into the work areas, ensuring that 
soil residuals are removed and that egg deposits from plant pests are not 
present; the Contractor shall consult with the USDA jurisdictional office 
for additional cleaning requirements.

1.1.9   Payment

No separate payment will be made for work covered under this section; all 
costs associated with this section shall be included in the contract unit 
and/or lump sum prices in the Bidding Schedule.

[AM#1]1.2   APPLICABLE CRITERIA

In order to prevent, and to provide for abatement and control of any 
pollution or environmental problems arising from the activities of the 
contractor and his subcontractors in the performance of this contract, they 
shall comply with all applicable Federal, State, and local laws, and 
regulation concerning environmental pollution control and abatement.

Work shall be accomplished within the guidance and limitations established 
by the following:

a.  The National Environmental Policy Act of 1969, PL 91-190.

b.  The Clean Air Act, November 1990 as amended.

c.  The Federal Water Pollution Control Act, December 1977 as amended, 
PL 95-271.
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d.  The Safe Drinking Water Act of 1977, PL 95-190.

e.  The Noise Control Act of 1972, PL 95-574.

f.  Federal Insecticide, Fungicide and Rodenticide Act Amendments, 
1972, PL 92-516.

g.  Toxic Substances control Act, 1976, PL 94-469.

h.  Resource Conservation and Recovery Act of 1976, PL 94-580.

i.  Solid Waste Disposal Act Amendments of 1980, as amended, PL 96-482.

j.  Title 40, Code of Federal Regulations, Part 260-265, Hazardous 
Waste Management System, 1980, and Part 761, Polycholorinated Biphenyls 
(PCBs), 1988.

k.  Texas Solid Waste Disposal Act, Article 4477-7 of the Revised Civil 
Statutes, effective September 1, 1981.

l.  Texas Water Quality Act, 1967, as revised.

1.2   SUBMITTALS

In addition to the Environmental Protection Plan specified above in 
paragraph GENERAL REQUIREMENTS, the following shall be submitted to the 
Contracting Officer:

Hazardous Substance Reporting

The Contractor shall submit a copy of the attached Emergency Planning and 
Community Right to Know notification and other reports to the Contracting 
Officer and to the Facility Emergency Coordinator (FEC) as specified in 
PART 1 paragraph EMERGENCY PLANNING AND COMMUNITY RIGHT-TO-KNOW 
REQUIREMENTS. 

1.3   LAND RESOURCES

The Contractor shall confine all activities to areas defined by the 
drawings and specifications.  Prior to the beginning of any construction, 
the Contractor shall identify the land resources to be preserved within the 
work area.  Except in areas indicated on the drawings or specified to be 
cleared, the Contractor shall not remove, cut, deface, injure, or destroy 
land resources including trees, shrubs, vines, grasses, topsoil, and land 
forms without permission.  No ropes, cables, or guys shall be fastened to 
or attached to any trees for anchorage unless specifically authorized. 
Where such emergency use is permitted, the Contractor shall provide 
effective protection for land and vegetation resources at all times as 
defined in the following subparagraphs.  Stone, earth or other material 
displaced into uncleared areas shall be removed.

1.3.1   Work Area Limits

Prior to any construction, the Contractor shall mark the areas that need 
not be disturbed under this contract.  Isolated areas within the general 
work area which are to be saved and protected shall also be marked or 
fenced.  Monuments and markers shall be protected before construction 
operations commence.  Where construction operations are to be conducted 
during darkness, the markers shall be visible.  The Contractor's personnel 
shall be knowledgeable of the purpose for marking and/or protecting 
particular objects.

Page  4



1.3.2   Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features 
indicated and defined on the drawings to be preserved shall be clearly 
identified by marking, fencing, or wrapping with boards, or any other 
approved techniques.

1.3.3   Unprotected Erodible Soils

Earthwork brought to final grade shall be finished as indicated.  Side 
slopes and back slopes shall be protected as soon as practicable upon 
completion of rough grading.  All earthwork shall be planned and conducted 
to minimize the duration of exposure of unprotected soils.  Except in cases 
where the constructed feature obscures borrow areas, quarries, and waste 
material areas, these areas shall not initially be totally cleared.  
Clearing of such areas shall progress in reasonably sized increments as 
needed to use the developed areas as approved by the Contracting Officer.

1.3.4   Disturbed Areas

The Contractor shall effectively prevent erosion and control sedimentation 
through approved methods including, but not limited to, the following:

a.  Retardation and control of runoff.  Runoff from the construction 
site or from storms shall be controlled, retarded, and diverted to 
protected drainage courses by means of diversion ditches, benches, 
berms, and by any measures required by area wide plans under the 
Clean Water Act.

b.  Erosion and sedimentation control devices.  The Contractor shall 
construct or install temporary and permanent erosion and 
sedimentation control features as indicated on the drawings.  
Berms, dikes, drains, sedimentation basins, grassing, and mulching 
shall be maintained until permanent drainage and erosion control 
facilities are completed and operative.

c.  Sediment basins.  Sediment from construction areas shall be 
trapped in temporary or permanent sediment basins in accordance 
with the drawings. The basins shall accommodate the runoff of a 
local 5 year storm.  After each storm, the basins shall be pumped 
dry and accumulated sediment shall be removed to maintain basin 
effectiveness.  Overflow shall be controlled by paved weirs or by 
vertical overflow pipes.  The collected topsoil sediment shall be 
reused for fill on the construction site, and/or stockpiled for 
use at another site.  The Contractor shall institute effluent 
quality monitoring programs as required by State and local 
environmental agencies.

1.3.5   Contractor Facilities and Work Areas

The Contractor's field offices, staging areas, stockpile storage, and 
temporary buildings shall be placed in areas designated on the drawings or 
as directed by the Contracting Officer.  Temporary movement or relocation 
of Contractor facilities shall be made only when approved.  Borrow areas 
shall be managed to minimize erosion and to prevent sediment from entering 
nearby waters.  Spoil areas shall be managed and controlled to limit spoil 
intrusion into areas designated on the drawings and to prevent erosion of 
soil or sediment from entering nearby waters.  Spoil areas shall be 
developed in accordance with the grading plan indicated on the drawings. 
Temporary excavation and embankments for plant and/or work areas shall be 
controlled to protect adjacent areas from despoilment.
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1.3.6  Temporary Excavation and Embankments

If the Contractor proposes to construct temporary roads or embankments and 
excavations for plant and/or work areas, he shall submit the following for 
approval at least thirty (30) days prior to scheduled start of such 
temporary work:

        a.  A layout of all temporary roads, excavations, and embankments 
to be constructed within the work area.

        b.  Details of road construction and stabilization.

        c.  Details of the completed quarry or borrow excavation.

        d.  Plans and cross sections of proposed embankments and their 
foundations, including a description of proposed materials and methods of 
embankment stabilization.

        e.  A landscaping plan prepared by a competent landscape architect 
showing the proposed restoration of the area.  Removal of any necessary 
trees and shrubs outside the limits of required clearing or quarry, borrow, 
or waste areas shall be indicated.  The plan shall also indicate location 
of required guard posts or barriers required to control vehicular traffic 
passing close to trees and shrubs to be maintained undamaged.  The plan 
shall provide for the obliteration of construction scars as such and shall 
provide for a reasonably natural appearing final condition of the area.  
Modification of the Contractor's plans shall be made only with the written 
approval of the Contracting Officer.  No unauthorized road construction, 
excavation or embankment construction (including disposal areas) will be 
permitted.

1.4   WATER RESOURCES

The Contractor shall keep construction activities under surveillance, 
management, and control to avoid pollution of surface and ground waters.  
Toxic or hazardous chemicals shall not be applied to soil or vegetation 
when such application may cause contamination of the fresh water reserve.  
Monitoring of water areas affected by construction shall be the 
Contractor's responsibility.  All water areas affected by construction 
activities shall be monitored by the Contractor.

 [AM#1] The Contractor shall not pollute storm or sewer lines, or swales 
with fuels, oils, bitumens, calcium chloride, acid, construction wastes, or 
other harmful materials.  It is the responsibility of the Contractor to
investigate and comply with all applicable Federal, State, County and 
Municipal laws concerning pollution of river and streams.  

1.4.1   Washing and Curing Water

Waste waters directly derived from construction activities shall not be 
allowed to enter water areas.  Waste waters shall be collected and placed 
in retention ponds where suspended material can be settled out or the water 
evaporates to separate pollutants from the water.  Analysis shall be 
performed and results reviewed and approved before water in retention ponds 
is discharged.

1.4.2   Cofferdam and Diversion Operations

Construction operations for dewatering, removal of cofferdams, tailrace 
excavation, and tunnel closure shall be controlled at all times to limit 

Page  6



the impact of water turbidity on the habitat for wildlife and on water 
quality for downstream use.

1.4.3   Stream Crossings

Stream crossings shall allow movement of materials or equipment without 
violating water pollution control standards of the Federal, State or local 
government.

1.4.4   Fish and Wildlife

The Contractor shall minimize interference with, disturbance to, and damage 
of fish and wildlife.  Species that require specific attention along with 
measures for their protection shall be listed by the Contractor prior to 
beginning of construction operations.

1.5  AIR RESOURCES

Equipment operation and activities or processes performed by the Contractor 
in accomplishing the specified construction shall be in accordance with the 
State's rules and all Federal emission and performance laws and standards.  
Ambient Air Quality Standards set by the Environmental Protection Agency 
shall be maintained.  Monitoring of air quality shall be the Contractor's 
responsibility.  All air areas affected by the construction activities 
shall be monitored by the Contractor. 

1.5.1   Particulates

Dust particles; aerosols and gaseous by-products from construction 
activities; and processing and preparation of materials, such as from 
asphaltic batch plants; shall be controlled at all times, including 
weekends, holidays and hours when work is not in progress.  The Contractor 
shall maintain excavations, stockpiles, haul roads, permanent and temporary 
access roads, plant sites, spoil areas, borrow areas, and other work areas 
within or outside the project boundaries free from particulates which would 
cause the air pollution standards to be exceeded or which would cause a 
hazard or a nuisance.  Sprinkling, chemical treatment of an approved type, 
light bituminous treatment, baghouse, scrubbers, electrostatic 
precipitators or other methods will be permitted to control particulates in 
the work area.  Sprinkling, to be efficient, must be repeated to keep the 
disturbed area damp at all times.  The Contractor must have sufficient, 
competent equipment available to accomplish these tasks.  Particulate 
control shall be performed as the work proceeds and whenever a particulate 
nuisance or hazard occurs.

1.5.2   Hydrocarbons and Carbon Monoxide

Hydrocarbons and carbon monoxide emissions from equipment shall be 
controlled to Federal and State allowable limits at all times.

1.5.3   Odors

Odors shall be controlled at all times for all construction activities, 
processing and preparation of materials.

1.5.4   Sound Intrusions

The Contractor shall keep construction activities under surveillance and 
control to minimize environment damage by noise.  

1.6   WASTE DISPOSAL
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Disposal of wastes shall be as specified in Section 02120TRANSPORTATION AND 
DISPOSAL OF HAZARDOUS MATERIALS 02050 DEMOLITION and as specified below.

1.6.1   Solid Wastes

Solid wastes excluding clearing debris shall be placed in containers which 
are emptied on a regular schedule.  Handling and disposal shall be 
conducted to prevent contamination.  Segregation measures shall be employed 
so that no hazardous or toxic waste will become co-mingled with solid 
waste.  The Contractor shall transport solid waste off Government property 
and dispose of it in compliance with Federal, State, and local requirements 
for solid waste disposal. Waste materials shall be hauled to the Government 
landfill site .  The Contractor shall comply with site procedures Federal, 
State, and local laws and regulations pertaining to the use of landfill 
areas.

1.6.2   Chemical Wastes

Chemicals shall be dispensed ensuring no spillage to ground or water.  
Periodic inspections of dispensing areas to identify leakage and initiate 
corrective action shall be performed and documented.  This documentation 
will be periodically reviewed by the Government.  Chemical waste shall be 
collected in corrosion resistant, compatible containers.  Collection drums 
shall be monitored and removed to a staging or storage area when contents 
are within  6 inches of the top.  Wastes shall be disposed of in accordance 
with Federal and local laws and regulations.

1.5.3   Hazardous Wastes

The Contractor shall take sufficient measures to prevent spillage of 
hazardous and toxic materials during dispensing and shall collect waste in 
suitable containers observing compatibility.  The Contractor shall 
transport hazardous waste off Government property and dispose of it in 
compliance with Federal and local laws and regulations.  Spills of 
hazardous or toxic materials shall be immediately reported to the 
Contracting Officer.  Cleanup and cleanup costs due to spills shall be the 
Contractor's responsibility.

1.5.4   Burning

Burning will be allowed only if permitted in other sections of the 
specifications or authorized in writing by the Contracting Officer.  The 
specific time, location, and manner of burning shall be subject to 
approval.  Fires shall be confined to a closed vessel, guarded at all 
times, and shall be under constant surveillance until they have burned out 
or have been extinguished.  Burning shall be thorough reducing the 
materials to ashes.

[AM#1] 1.8  HAZARDOUS AND/OR TOXIC MATERIALS

1.8.1  Hazardous Materials

A hazardous material is one that poses an unreasonable risk to the health 
and safety of the public, and/or the environment if not properly controlled 
during the handling, storage, manufacture, processing, packaging, use, 
disposal, or transportation.  Hazardous materials may be elements or 
compounds, and can be found as gases, solids, liquids, or combination of 
these.

1.8.2 Material Safety Data Sheets (MSDS) 
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Any and all hazardous/toxic materials brought to the job site shall require 
the completion of the Material Safety Data Sheets (MSDS) (Re:  DFARS 
252.223-7004) as directed by the clause entitled Hazardous Material 
Identification and Material Safety Data.  A listing of hazardous materials 
is provided in FS 313.  The list of materials below, identified by Federal 
Supply Class and the particular section in
which the material appears, is an anticipated listing and does not release 
the Contractor from identification, proper handling of hazardous/toxic 
materials, and submittal of the appropriate MSDS to assure adequate safety 
and protection of life and property for all hazardous/toxic materials 
brought to the job site.

Section             Federal Supply Class    Description

00900, 02050       1375         Demolition Materials

09250, 09510        5610        Mineral Construction Materials, Bulk

09900                6810         Chemicals

09900                6850         Miscellaneous Chemical Specialties

09900                7930         Cleaning and Polishing Compounds and
                             Preparations

09900                8010         Paints, Dopes, Varnishes, and Related 
Products

07920                8030        Preservatives and Sealing Compounds

09900                 9160       Miscellaneous Waxes, Oils, and Fats

1.6.3  Air Force Occupational Safety Health Standards

Air Force Occupational Safety Health Standard 161-21 Hazard Communications, 
also requires the Contractor to provide Material Safety Data Sheets (MSDS) 
for all chemicals being used at Lackland Air force Base (LAFB).  The 
Contractor shall forward legible copies to LAFB Bio-Environmental 
Engineering Services at 59 MDW/ISAB, Building  5075, Phone 671-3351, 
through the Contracting Officer.

1.8.4  Waste material

Waste material is defined as any material for which no use or reuse is 
intended and which is to be discarded.

1.8.5  Hazardous Waste

A hazardous waste is any solid, liquid, or contained gaseous material that 
you no longer use, and either recycle, throw away, or store until you have 
enough for treatment or disposal.  A waste is considered hazardous if it is 
ignitable (easily combustible or flammable reaction with other materials); 
corrosive (dissolves metals and other materials, or burns skin); reactive 
(violent chemical ); and toxic (leaches toxic constitutes such as heavy 
metals, pesticides, or other organic compounds).

1.8.5.1  Fluorescent lamps

Fluorescent lamps which contain mercury shall be recycled through a 
recycling center.  Store fluorescent lamps in the same boxes that held the 
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replacement lamps or in other similar-size containers.  Box spacers shall 
be used to prevent lamp breakage.

The recycling centers are dedicated to provide turn-key transportation 
service direct from construction sites to their facilities.  Furnish a 
certificate or recycling with the invoice assuring the mercury containing 
lamps have been processed.

1.8.5.2  Fluorescent light ballasts

Fluorescent light ballasts and small devices such as capacitors may or may 
not contain polychlorinated biphenyl (PCB) which is a toxic chemical.  
Contractor shall properly identify all light ballasts by removing each 
light fixture and checking the manufacturer's date on the back of the 
ballast.  Any ballasts with a date of 1980 (80) or after will be non-PCB 
ballast or the label on the front of the ballast shall be checked for the 
words "non-PCB".  The non-PCB ballasts shall be disposed of by contractor 
as regular waste.  The PCB ballasts shall be disposed of by contractor as 
hazardous waste.  The PCB ballasts shall be put on department of 
transportation (DOT) containers and a PCB label affixed to the container 
before shipment.

1.8.6  Disposal

Disposal of hazardous waste, containers, or components thereof, shall be 
disposed of in a hazardous waste disposal site only; no other location 
shall be utilized for such disposal.  Only hazardous waste sites which are 
permitted by the US Environmental Protection Agency, the State of Texas, or 
the state in which the disposal will occur, shall be utilized for such 
disposal actions.  Coordination with Base Environmental Coordinator for 
disposal/storage activities is mandatory prior to disposal.

1.8.6.1  Hazardous Waste Disposal

Hazardous waste disposal, generated as a result of the contract action, is 
the Contractor's responsibility to be disposed of at Contractor's expense 
and no separate or direct payment shall be made and the cost shall be 
considered incidental to and included in the contract price(s).  All 
disposal actions shall be accomplished and in compliance with the "Manifest 
System" for shipment and ultimate disposal.  The Contractor shall ensure 
that such transporting and disposal are in strict compliance with the 
established criteria (40 CFR Parts 260 thru 265 and 761).  A copy of the 
completed manifest shall be provided to the 37 CONS/LGCC and the 37 
CES/CEV, Base Environmental Flight.  Copies of the appropriate criteria are 
available from the 37 CES/CEV in building 5460.  Any and all fines, 
penalties, or cost incurred as a result of improper disposal shall be paid 
by the Contractor.

1.8.6.2  "Manifest System"

Disposal actions shall be accomplished in compliance with the "Manifest 
System" for shipment and ultimate disposal.  The Contractor shall ensure 
that such transporting and disposal are in strict compliance with the 
established criteria (40 CFR Parts 260 thru 265 and 761).  A copy of the 
completed manifest shall be provided to the Base Environmental Coordinator 
and Contract Administrator.  Copies of the appropriate criteria are 
available from the Base Environmental Coordinator and assistance/guidance 
to ensure compliance will be provided upon request.

1.8.6.3  Fines, Penalties, or Costs
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Any fines, penalties, or costs incurred as a result of improper disposal by 
the Contractor shall be paid at his expense.

1.8.7  Notification

In case of an incident or spill caused by the contractor that involves a 
hazardous material(s) as defined by 40 CFR 302.4-302.5 or hazardous 
waste(s) as defined by 40 CFR 261, the contractor shall notify immediately 
the Lackland AFB Fire Department 911 or 671-0911 with the used of a 
cellular telephone.  Contractor shall provide the spill material (with MSDS 
sheets), incident report, amount, and location.  Within 24 hours of the 
incident the contractor shall provide a spill incident report detailing the 
following:

a) Date and time of the incident.
b) Date and time of Fire Department notification.
c) Material/Waste spilled (include MSDS(s).
d) The estimated quantity spilled.
e) The location (8 ½"x11" Site Map).
f) The probable cause for spill.
g) Any reported injuries.
h) Any containment procedures implemented.
i) Disposition of all materials/wastes spilled, i.e. cleaned up, 
absorbed in soil, discharged to sanitary sewer, etc.

1.6   HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

Existing historical, archaeological, and cultural resources within the 
Contractor's work area will be so designated by the Contracting Officer if 
any has been identified.  The Contractor shall take precautions to preserve 
all such resources as they existed at the time they were first pointed 
out.  The Contractor shall provide and install protection for these 
resources and be responsible for their preservation during the life of the 
contract.  If during excavation or other construction activities any 
previously unidentified or unanticipated resources are discovered or found, 
all activities that may damage or alter such resources shall be temporarily 
suspended.  Resources covered by this paragraph include but are not limited 
to: any human skeletal remains or burials; artifacts; shell, midden, bone, 
charcoal, or other deposits; rocks or coral alignments, pavings, wall, or 
other constructed features; and any indication of agricultural or other 
human activities.  Upon such discovery or find, the Contractor shall 
immediately notify the Contracting Officer.  While waiting for instructions 
the Contractor shall record, report, and preserve the finds by installing 
protective devices such as off limits markings, fencing, barricades or 
other devices until the proper authorities have be notified.  The 
Contractor shall leave the archeological find undisturbed and shall flag an 
area of 50 feet radius around the find.  Any work required to preserve or 
protect these finds will be accomplished by change order under the clause 
entitled Changes of the CONTRACT CLAUSES.

1.7   POST CONSTRUCTION CLEANUP

The Contractor shall clean up all areas used for construction.

1.8   RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore landscape features damaged or destroyed during 
construction operations outside the limits of the approved work areas.

1.10   MAINTENANCE OF POLLUTION FACILITIES
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The Contractor shall maintain permanent and temporary pollution control 
facilities and devices for the duration of the contract or for that length 
of time construction activities create the particular pollutant.

1.11   TRAINING OF CONTRACTOR PERSONNEL

The Contractor's personnel shall be trained in all phases of environmental 
protection.  The training shall include methods of detecting and avoiding 
pollution, familiarization with pollution standards, both statutory and 
contractual, and installation and care of devices, vegetative covers, and 
instruments required for monitoring purposes to ensure adequate and 
continuous environmental pollution control.

1.12   EMERGENCY PLANNING AND COMMUNITY RIGHT-TO-KNOW REQUIREMENTS

The Contractor shall comply with the requirements of Sections 301 through 
312 of the Emergency Planning and Community Right-to-Know Act (EPCRA), also 
known as Superfund Amendments and Reauthorization Act (SARA) Title III, as 
published in 40 CFR Part 355.  The Contractor shall also comply with all 
state regulations and procedures which result from EPCRA and the hazard 
communication program requirements of COE EM 385-1-1.   The following 
planning and reporting requirements involve the Contractor's reporting 
requirements but are not all inclusive; i.e. transport regulations are not 
addressed.  It is the Contractor's responsibility to comply with all 
Federal, state, and local emergency planning and reporting requirements.

1.12.1  Definitions and Acronyms

1.12.1.1  CERCLA Hazardous Substance (CHS)

A CERCLA Hazardous Substance (CHS) is any substance listed in Section 
101(14) of the Comprehensive Environmental Response, Compensation, and 
Liability Act, also referred to as Superfund; the list of substances also 
appears in Table 302.4 of 40 CFR 302.

1.12.1.2  Contracting Officer (CO)

The Contracting Officer (CO) is the site owner or operator's construction 
representative.

1.12.1.3  Extremely Hazardous Substance (EHS)

An Extremely Hazardous Substance (EHS) is any substance listed in 
Appendices A and B of 40 CFR 355.

1.12.1.4    Facility Emergency Coordinator (FEC)

Facility Emergency Coordinator (FEC) is the representative of the facility 
Owner or Operator.  The Contractor shall identify the FEC and notify the 
FEC as described below each time the Contractor brings a hazardous 
substance onto the construction site.

1.12.1.5    Hazardous Chemical Substance (HCS)

A Hazardous Chemical Substance (HCS) is any substance defined as hazardous 
under 29 CFR 1910.1200, with exceptions as listed in 40 CFR 370.2; 
generally any substance with a Material Safety Data Sheet (MSDS).

1.12.1.6  Reportable Quantity (RQ)

Reportable Quantity (RQ) is a specified minimum amount of a CHS or an EHS 
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which, if released, must be reported immediately to the FEC.  The RQ for a 
CHS is listed in Table 302.4 of 40 CFR 302; the RQ for an EHS is 0.45 kg (1 
pound).

1.12.1.7  Threshold Planning Quantity (TPQ)

Threshold Planning Quantity (TPQ) is a specified minimum amount of an EHS 
which, if brought onto the construction site, must be reported within a 
stated time to the FEC.  The TPQ for an EHS is listed in Appendices A and B 
of 40 CFR 355 or is the quantity published in state code, whichever is less.

1.12.2  Hazardous Substance Reporting

Whenever a HCS or an EHS substance is brought onto the construction site, 
the Contractor shall submit the attached reporting form to the FEC, the 
fire department with jurisdiction over the site, and the Contracting 
Officer as described below:

        a.    within 5 days for an EHS substance which (1) equals or 
exceeds its TPQ, or (2) is a solid or liquid weighing 225 kg (500 pounds) 
or more, whichever is less, or

        b.    within 10 days for a HCS substance which equals or exceeds 
10,000 pounds for a solid or 55 gallons for a liquid
1.12.3  Emergency Release Notification for Listed Hazardous Substances

The Contractor shall immediately notify the FEC and the Contracting Officer 
if there is a release of an EHS or a CHS substance whose quantity equals or 
exceeds its RQ.

1.12.3.1  Emergency Notification Information

Emergency notifications shall consist of the following information:

        a.    The Contractor's name, the name and telephone number of the 
person making the report, and the name and telephone number of the 
Contractor's contact person;

        b.    The chemical name and identification; 

        c.  An estimate of the quantity released;

        d.  The location of the release;

        e.  The time and duration of the release;

        f.  The medium receiving the release (air, land, water);

        g.  Known acute or chronic health risks;

        h.  Medical advice when necessary; and

        i.  Recommended community precautions.

1.12.3.2  Follow-Up Notice

Within 5 days of the release, a written follow-up notice of the release 
shall be provided to the FEC and the Contracting Officer.  The written 
notice shall update information provided in the initial report, provide 
detailed information on the response actions taken, and provide advice 
regarding medical attention necessary for exposed individuals.
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 1.12.3.3  State EPCRA Agency

The Contractor may call the following agency for information about EPCRA 
requirements:

            Texas Department of Health
            Hazard Communication Branch
            West 49th Street
            Austin, Texas  78756
            Telephone Numbers:   1-800-452-2791 (inside Texas)
                                   512-834-6603 (outside Texas)

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

3.1  FORMS
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    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02050

DEMOLITION
09/91

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ENGINEERING MANUALS (EM)

EM 385-1-1 (1992) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, 
and removal of resulting rubbish and debris.  Rubbish and debris shall be 
removed from Government property daily, unless otherwise directed, to avoid 
accumulation at the demolition site.  Materials that cannot be removed 
daily shall be stored in areas specified by the Contracting Officer.  In 
the interest of occupational safety and health, the work shall be performed 
in accordance with EM 385-1-1, Section 23, Demolition, and other applicable 
Sections.  In the interest of conservation, salvage shall be pursued to the 
maximum extent possible; salvaged items and materials shall be disposed of 
as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Work Plan; FIO.

The procedures proposed for the accomplishment of the work.  The procedures 
shall provide for safe conduct of the work, including procedures and 
methods to provide necessary supports, lateral bracing and shoring when 
required, careful removal and disposition of materials specified to be 
salvaged, protection of property which is to remain undisturbed, 
coordination with other work in progress, and timely disconnection of 
utility services.  The procedures shall include a detailed description of 
the methods and equipment to be used for each operation, and the sequence 
of operations in accordance with EM 385-1-1.

1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent 
the spread of dust to occupied portions of the construction site and to 
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avoid creation of a nuisance in the surrounding area.  Use of water will 
not be permitted when it will result in, or create, hazardous or 
objectionable conditions such as ice, flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition site.  No area, 
section, or component of floors, roofs, walls, columns, pilasters, or other 
structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while 
workmen remove debris or perform other work in the immediate area.

Floors, roofs, walls, columns, pilasters, and other structural components 
that are designed and constructed to stand without lateral support or 
shoring, and are determined to be in stable condition, may be allowed to 
remain standing without additional bracing, shoring, of lateral support 
until demolished.  The Contractor shall ensure that no elements determined 
to be unstable are left unsupported and shall be responsible for placing 
and securing bracing, shoring, or lateral supports as may be required as a 
result of any cutting, removal, or demolition work performed under this 
contract.

1.5.2   Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.

1.5.3   Protection From the Weather

The interior of buildings to remain and salvageable materials and equipment 
shall be protected from the weather at all times.

1.5.4   Protection of Trees

Trees within the project site which might be damaged during demolition and 
which are indicated to be left in place shall be protected by a 6 foot high 
fence.  The fence shall be securely erected a minimum of 5 feet from the 
trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Any tree designated to remain that is damaged during the 
work under this contract shall be replaced in kind or as approved by the 
Contracting Officer.

1.6   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.
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1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

1.8   AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in 
accordance with the following schedule:

All areas will be available at once.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.2   UTILITIES

Existing utilities shall be removed as indicated.  When utility lines are 
encountered that are not indicated on the drawings, the Contracting Officer 
shall be notified prior to further work in that area.

3.4   DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage 
and historical items, is vested in the Contractor upon receipt of notice to 
proceed.  The Government will not be responsible for the condition, loss or 
damage to such property after notice to proceed.

3.4.1   Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.4.1.1   Material Salvaged for the Contractor

Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract.  Material salvaged for the Contractor shall not 
be sold on the site.

3.4.1.4   Historical Items

Historical items shall be removed in a manner to prevent damage.  The 
following historical items shall be delivered to the Government for 
disposition:  Corner stones, contents of corner stones, and document boxes 
wherever located on the site.

3.4.2   Unsalvageable Material

Concrete, masonry, and other noncombustible material, except concrete 
permitted to remain in place, shall be disposed of off the site.   
Combustible material shall be disposed of off the site.

3.5   CLEAN UP

Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

    -- End of Section --

Page  3



AMENDMENT NO. 0001

SECTION 02051

REMOVAL, RECYCLING AND DISPOSAL OF REGULATED MATERIALS
PRIOR TO BUILDING RENOVATION

PART 1 - GENERAL

1.1  REFERENCES

The publications listed below form a part of the specification to the extent 
referenced.  The publications are referred to in the text by basic 
designation only.

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

ENVIRONMENTAL PROTECTION AGENCY (EPA)

40 CFR 82 Protection of Stratospheric Ozone

40 CFR 261 Identification and Listing of Hazardous 
Waste

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of 
Hazardous Waste

40 CFR 264 Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage and 
Disposal Facilities

40 CFR 268 Land Disposal Restrictions

40 CFR 270 EPA Administered Permit Programs:  The 
Hazardous Waste Permit Program

40 CFR 273 Standards for Universal Waste Management

40 CFR 761 Polychlorinated Biphenyls Manufacturing, 
Processing, Distribution in Commerce and 
Use Prohibitions

DEPARTMENT OF TRANSPORTATION (DOT)

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 173 Shippers - General Requirements for 
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Shipments and Packagings

49 CFR 178 Specifications for Packagings

1.2  DEFINITIONS

1.2.1  Regulated Materials

Regulated materials are mercury, polychlorinated biphenyls and ozone 
depleting chemicals.  Requirements for asbestos containing material (ACM) 
and lead based paint (LBP), if present in the buildings to be demolished, 
are covered in Sections 02080 and 02090, respectively.

1.2.2  Mercury (Hg)

Mercury is a metal that is liquid at room temperature with a small vapor 
pressure.  Mercury-containing items addressed by this specification are 
thermostats and fluorescent light bulbs (see definition of mercury bulb 
thermostat and fluorescent light bulb below).

1.2.3  Polychlorinated Biphenyls (PCBs)

PCBs are defined in 40 CFR 761.  They are oily in pure form and increase 
the risk of cancer.  PCB-containing items addressed by this specification 
are ballasts (see definition of Ballast below).

1.2.4  Ozone Depleting Chemicals (ODCs)

ODCs include chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), 
halon, tetra (and tri) chloroethane, carbon tetrachloride and all isomers 
of methyl chloroform.  A complete list of ODCs addressed by this 
specification are in 40 CFR 82 Subpart A, Appendixes A and B.  Items 
potentially containing ODC's are refrigeration equipment for HVAC systems, 
freezers, refrigerators, drinking fountains, ice machines, beverage and 
refrigerated food dispensers, halon fire extinguishers and biomedical 
equipment.

1.2.5  Ballast

A ballast is a device used to give starting voltage and/or stabilizing 
current to a fluorescent light bulb.  Ballasts are metal cases filled with 
a solid/semisolid asphalt/tar substance that contain a capacitor.  The 
capacitor may contain the following regulated materials:  PCBs, 
trichlorobenzene and/or diethylhexyl phthalate.

1.2.6  Fluorescent Light Bulb

A light bulb (or tube) of a fluorescent lighting fixture (defined below).

1.2.7  Lighting Fixture

A unit containing a fluorescent light bulb, light reflector, casing and 
ballast.

1.2.8  Mercury Bulb Thermostat

A temperature control device containing a Hg ampule attached to a 
bimetallic sensing element.
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1.2.9 Retorting Mercury

The retorting of mercury is a process whereby mercury is distilled from 
other materials by using heat.  During the fluorescent light bulb recycling 
process, mercury is retorted from the phosphor powder that coats the inside 
of the glass.

1.3  DESCRIPTION OF WORK

Building 6629 located at Lackland AFB. TX. will be renovated.  Prior to the 
start renovation work, all items containing regulated materials shall be 
removed from the buildings and salvaged, recycled, incinerated or placed in a 
landfill. The estimated quantities of other regulated materials are indicated 
in the environmental drawing.

1.4  CONTRACTOR'S QUALIFICATIONS

The Contractor and subcontractors who will remove Hg containing items from 
the building(s) shall be familiar with Hg handling and emergency procedures 
in accordance with 40 CFR 273.  The Contractor and subcontractors who will 
remove PCB items from the building(s) shall follow there overall Site 
Safety and Health Plan (SSHP) and shall have at least 2 years experience.  
The Contractor and subcontractors who will purge and reclaim ODCs shall be 
certified in accordance with 40 CFR 82 and shall have at least 2 years 
experience.  They shall also be familiar with other Federal, state and 
local regulations for work to be performed in this specification.

1.5  SUBMITTALS

Government approval is required for SUBMITTALS with a "GA" designation; 
SUBMITTALS having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01300 SUBMITTAL 
DESCRIPTIONS:

SD-01  Data

Qualifications; FIO.

The Contractor shall be familiar with Hg handling and emergency procedures 
in accordance with 40 CFR 273

The Contractor shall have at least 2 years experience in handling PCBs.

The Contractor shall have at least 2 years experience in handling ODCs.

Certifications; FIO.

A copy of each technician's certification, required under 40 CFR 82.161, 
who will be reclaiming ODCs.

A copy of each ODCs recovery and recycling equipment's certification in 
accordance with 40 CFR 82.158.

A copy of each ODCs reclaimer's certification in accordance with 40 CFR 82.164.

Licenses and Permits;  FIO.

A copy of the recycling/destruction facility license for handling, 
treatment and/or destruction of ballasts containing PCBs and/or other 
regulated items in accordance with 40 CFR 761.60.
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A copy of the RCRA Part B permit for the facility that is retorting Hg on 
site.

A copy of the state permit for hauling and transporting hazardous waste in 
accordance with 40 CFR 263.

Plans;  GA.

A written Spill Prevention, Control and Countermeasures (SPCC) Plan shall 
be prepared in accordance with paragraph SPILLS AND SAFETY of this Section 
and submitted at least 30 days before the start of renovation work. 

Pollution Insurance; FIO.

A copy of the contractor's current environmental pollution liability 
insurance for the recycling and/or destruction facilities to ensure that 
the facility assumes full responsibility for compliance with all Federal, 
State and local regulations pertaining to worker protection, work 
practices, site safety, transportation and disposal.

SD-08  Statements

Contractor's Qualification;GA.

Documentation of Contractor's and subcontractor's work experience in 
removal, recycling and disposal of items containing Hg, PCB's and ODC's 
during building demolition.  This shall be submitted at least 30 days 
before the start of work.

SD-18  Records

Closure Report;  FIO.

A closure report, including a statement of compliance, shall be prepared in 
accordance with paragraph CLOSURE REPORT of this Section.

1.7  WASTE MINIMIZATION, SALVAGE AND RECLAMATION

The Contractor shall practice waste minimization, salvage and reclamation 
of items containing regulated materials.  The Contractor shall not dispose 
of any item in its entirety to the landfill or by incineration.  Regulated 
materials placed in a landfill or incinerated shall be manifested in 
accordance with 40 CFR 262.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1  VERIFICATION OF REGULATED MATERIALS

Before demolition the Contractor shall field verify the drawings showing 
the actual locations, quantities and categories of items containing Hg, 
PCBs and/or ODCs.  The Contractor shall notify the Contracting Officer of 
any discrepancies or conflicts before performing work specified in this 
section.

3.2  REMOVAL, HANDLING AND PACKAGING

3.2.1  Fluorescent Light Lamps

The Contractor shall remove fluorescent light lamps from the lighting 
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fixtures and place them in shipping containers in accordance with 49 CFR 178
 properly packaged to avoid breakage.  Broken fluorescent lights bulbs 
shall be placed in a "broken bulb" container(s) and manifested for 
transport and disposal in accordance with 40 CFR 262, 40 CFR 263, and 40 
CFR 264.

3.2.2  Ballasts

The Contractor shall remove all ballasts from the lighting fixtures, 
segregate them into Category I leaking, Category I not leaking, Category II 
leaking and Category II not leaking and put them into containers [AM#1] for 
recycling in accordance with 49 CFR 178 for shipping.  All Category I 
leaking ballasts shall be managed in accordance with 40 CFR 761 (Toxic 
Substances Control Act = TSCA).  [AM#1] The fluorescent light lamps which 
contain mercury shall be recycled through a recycling center.  Recycling 
centers are dedicated to provide turnkey transportation service direct from 
the construction site to their facilities.  A certificate of recycling 
shall be included with the invoice assuring that mercury-containing lamps 
have been processed.

3.2.3  Mercury Bulb Thermostats

The Contractor shall remove and handle mercury bulb thermostats in 
accordance with 40 CFR 273.  [AM#1] Mercury bulb thermostats shall be 
recycled through a recycling center. Leaking or broken ones shall be placed 
in a container and manifested for transportation and disposal in accordance 
with 40 CFR 262, 40 CFR 263, and 40 CFR 264.

3.2.4  Units Containing ODCs

The Contractor shall purge the items and handle ODCs in accordance with 40 
CFR 82 Subpart F prior to removal of these units.

3.3  LABELING AND RECORD KEEPING

Labeling and record keeping of regulated materials to be salvaged, 
recycled, incinerated or placed in a landfill shall be in accordance with 
40 CFR 262, 40 CFR 263, 40 CFR 264, and all other applicable Federal, State 
and local regulations.

3.4  SPILLS AND SAFETY

The Contractor shall prepare, maintain and implement a Spill Prevention, 
Control and Countermeasure (SPCC) Plan in accordance with 40 CFR 761.  
Although this requirement is for PCBs, it shall include Hg (29 CFR 1910 and 
29 CFR 1926 will provide more guidance).  It shall establish policies and 
procedures to prevent spills, minimize spill impact on its surroundings and 
methods for cleanup.  The plan shall also establish the type of spill 
report to be given to the Contracting Officer.  The plan shall be kept 
on-site and encompass all site activities including transportation to the 
recycling and/or destruction facilities.  It shall be developed, signed, 
sealed and dated by an industrial hygienist certified by the American Board 
of Industrial Hygienists.  Spills greater than 1 pound of PCBs shall be 
reported to National Response Center (1-800-424-8802), the Contracting 
Officer and cleaned up immediately.

3.5  STORAGE

A temporary storage area shall be provided by the Contractor and approved 
by the Contracting Officer.  Storage time limits are 30 days for ballasts 
containing PCBs (40 CFR 761) and 1 year for thermostats containing Hg (40 
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CFR 273).  Regulated materials must be removed from the site before final 
project acceptance by the Government.

3.6  TRANSPORTATION

Materials shall be transported by a licensed, hazardous waste hauler.  
Operating procedures shall be enforced by the Contractor to prevent 
spillage in accordance with 49 CFR 171 and 40 CFR 173.  The hauler shall 
not store regulated materials longer than 10 days in accordance with 40 CFR 
263 and 40 CFR 273.  Vehicle loading, vehicle placarding, waste tracking, 
notification and record keeping shall be in accordance with all applicable 
Federal, State and local regulations.

3.7  RECYCLING/DESTRUCTION FACILITY

The contractor shall only ship items to be recycled, incinerated or 
landfilled to EPA certified facilities (40 CFR 261, 40 CFR 268 and 40 CFR 
270) with environmental pollution liability insurance coverage.

3.8  CLOSURE REPORT

The Contractor shall prepare and submit a closure report to the Contracting 
Officer within 30 days of completing renovation work.  The report shall 
contain:  (a) A signed cover letter certifying completion of work described 
herein, (b) The signed statement of compliance (attached at the end of this 
section), (c) A narrative describing worker protection and waste removal, 
handling, packaging, transportation, separation and ultimate end (recycled, 
destroyed and/or disposed), (d) A description of accidents, ruptures, 
leaks, subsequent response procedures and cleanup and (e) Final disposition 
documentation of all items containing Hg, PCBs and/or ODCs including a copy 
of notifications, signed manifest of waste and signed certificates or 
receipts of recycling or destruction.

       -- End of Section --
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STATEMENT OF COMPLIANCE

I hereby certify that:

(1)  the appropriate state manifest form has been completely and 
properly filled out;

(2)  the packing, marking, labeling and placarding of the waste meets 
all applicable regulations;

(3)  the waste transportation, recycling, destruction and disposal 
meets all applicable Federal, State and local regulations.

Name                                                       

Title                                                      

Date                                                       
    -- End of Section --

Page  7



AMENDMENT NO. 0001

SECTION 02090

LEAD-CONTAINING PAINT (LCP) WORKER PROTECTION PLAN

PART 1 - GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards.

29 CFR 1926 Safety and Health Regulations for 
Construction.

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual.

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01300 SUBMITTAL 
PROCEDURES:

SD-01 Data

Equipment List; FIO.

A list of equipment items to be used in the work, including brand names, 
model, capacity, performance characteristics, quantities and other 
pertinent information.

SD-08 Statements

Lead-Containing Paint (LCP) Worker Protection Plan; GA.

The Contractor shall review the specified work tasks and methods and shall 
prepare a detailed Worker Protection Plan that identifies the work 
procedures, health, and safety measures to be used while doing the work 
which may penetrate or disturb lead containing paint.  The plan shall 
address the methods to be undertaken to minimize the hazards to workers 
during the project to include the following key elements:

a.  Methods of disturbing of lead containing paint;

b.  Notification of occupants in adjacent work areas of proposed work 
schedules;
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c.  Worker protection training requirements as specified in
 [AM#1] 29 CFR 1926.62;

d.  Methods of minimizing exposure to lead dust, i.e. dust control 
(wetting agent);

e.  Personnel protective equipment; respiratory protection program and 
controls.

f.  Hygiene facilities and practices;

g.  Engineering controls and safety measures;

h.  Worker exposure assessment procedures, i.e. personal air 
monitoring, name of laboratory and air monitoring technician;

i.  Housekeeping; and

j.  Medical surveillance.
 

SD-09 Reports

Sampling Result; FIO.

A log of the personal air sampling test results shall be reviewed and 
submitted, in written form, no more than 48 hours after completion of the 
sampling cycle.  The log shall list each sample result, sampling time and 
date, sample type, identification of personnel monitored, flow rate and 
duration, air volume sampled, yield of lead, cassette size, analytical 
method used, analyst's name and company, and interpretation of results.  
Results shall be reported in micrograms of lead per cubic meter of air.  

SD-13 Certificates

Quality Assurance; GA.

Certificates shall meet the requirements of paragraph QUALITY ASSURANCE.  
The statements shall be signed and dated by a certifying officer after the 
award of this contract and contain the following:

a.  Contractor's name and address.

b.  Project name and location.

c.  The specified requirements that are being certified.

1.3   QUALITY ASSURANCE

1.3.1   Qualifications

a.  Contractor:  Certification that the Contractor has prior experience on 
projects similar in nature and extent to ensure the capability to perform 
the work in a satisfactory manner and minimize worker and occupant 
exposures.

b.  Competent Person:  Certification that the Contractor's full-time onsite 
Competent Person meets the competent person requirements of 29 CFR 1926.62 
and is experienced in administration and supervision of Lead Containing 
Paint projects, including work practices, protective measures for building 
and personnel, disposal procedures, etc. 
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c.  Testing Laboratory:  The name, address, and telephone number of the 
independent testing laboratory selected to perform personal air sampling 
and analysis.  Documentation that the laboratory performing the analysis is 
an EPA National Lead Laboratory Accreditation Program (NLLAP) accredited 
laboratory and that it is rated proficient in the NIOSH/EPA Environmental 
Lead Proficiency Analytical Testing Program (ELPAT).  Certification shall 
include accreditation for heavy metal analysis, list of experience relevant 
to analysis of lead in air, and a Quality Assurance and Quality Control 
Program.  Currently, the American Association for Laboratory Accreditation 
(ASLA) and the American Industrial Hygiene Association (AIHA) are the EPA 
recognized laboratory accreditors.  Documentation shall include the date of 
accreditation or reaccreditation.

d.  Blood Lead Testing Laboratory.  The name, address and telephone number 
of the blood lead testing laboratory; the laboratory's listing by OSHA and 
the U.S. Public Health Service Center for Disease Control (CDC); and 
documentation that the laboratory certified in the state where the work 
site is located.

1.3.2   Respiratory Protection Devices

Manufacturer's certification of NIOSH or the Mine Safety and Health 
Administration (MSHA) approval for respiratory protection devices to be 
utilized on the site.

1.3.3   Cartridges, Filters, and Vacuum Systems

Manufacturer's certification of NIOSH approval of respirator cartridges. 

1.3.4   Medical Records

As required by 29 CFR 1926.62 and by the state and local regulations, 
employees who are involved in LCP disturbance work and may be required to 
receive a medical examination will provide certification of such 
examination, including biological monitoring.  Records shall be retained, 
at Contractor expense, in accordance with 29 CFR 1910.20.

1.3.5   Training

Training shall meet the requirements of 29 CFR 1926.62 and 29 CFR 1926.59. 
Training shall be provided prior to the time of job assignment.  Training 
may be an awareness training focusing on the disturbance methods specified 
in the LCP Worker Protection Plan.   Training certification shall be 
provided prior to the start of work involving LCP, for all workers, 
supervisors and Competent Person. 

Project specific training shall be conducted prior to the start of the 
disturbance work.  This training shall review the specific disturbance 
methods and protection of the workers as outlined in the Worker Protection 
Plan.

1.4   DESCRIPTION OF WORK

The work will require disturbance of surfaces during renovation of the 
Building No. 6629 at [AM#1]Lackland AFB, Texas.  Painted surfaces were 
tested and the surfaces were found not to contain lead paint    above the 
HUD threshold, however they were found to contain low lead levels. In 
accordance with OSHA 29 CFR 1926.62 worker protection is required when any 
disturbance is made to a surface which contains any amount of lead until 
air monitoring indicates the airborne exposure level for lead is below the 
Action Level of 30 ?g/m3. 
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This section describes the procedures and equipment required to protect    
workers and minimize exposure to LCP during renovation of Building No.      
6629. 

1.5   SITE VISIT

Contractor shall visit and investigate the site, review the drawings and 
specifications, and become familiar with conditions which will affect the 
work.

1.6   PROTECTION OF EXISTING WORK TO REMAIN

Disturbance, storage, transportation, and disposal work shall be performed 
without damaging or contaminating adjacent areas.  Where such areas are 
damaged or contaminated, the Contractor shall restore area to the original 
condition.

1.7   COORDINATION WITH OTHER WORK

Disturbance and disposal work shall be coordinated with existing work 
and/or concurrent work being performed in adjacent areas.

1.8   SAFETY AND HEALTH REGULATORY REQUIREMENTS

Work shall be performed in accordance with requirements of EM 385-1-1 and 
applicable regulations including, but not limited to 29 CFR 1910, 29 CFR 
1926, especially Section .62.  Matters of interpretation of the standards 
shall be submitted to the appropriate agency for resolution before starting 
work.  Where these requirements vary, the most stringent shall apply.

1.9   PRECONSTRUCTION SAFETY MEETING

The Contractor and Competent Person shall attend a preconstruction safety 
meeting prior to starting any work involving LCP disturbance.  Items 
required to be submitted will be reviewed for completeness, and where 
specified, for acceptance.

1.10   ACCIDENT PREVENTION PLAN

1.10.1   Preparation and Implementation

The Accident Preparation Plan (APP) shall be prepared in accordance with EM 
385-1-1, Appendix A.  Where a topic in the Appendix A is not applicable, 
the APP shall justify its omission or reduced level of detail, and 
establish that adequate consideration was given to the topic.  The APP 
shall cover onsite work by the Contractor or subcontractors.  The Competent 
Person shall be responsible for development, implementation, and quality 
control of the content and actions required in the APP.  For each 
anticipated work task, the APP shall establish hazards and control 
measures.  The APP shall be easily readable and understandable by the 
Contractor's work force.

1.10.2   Acceptance and Modifications

The APP shall be prepared, signed and dated by the Contractors Competent 
Person and submitted 10 days prior to the preconstruction safety 
conference.  Deficiencies in the APP shall be discussed at the 
Preconstruction Safety Conference and the APP shall be revised to correct 
the deficiencies, and resubmitted for acceptance.  Onsite work shall not 
begin until the APP has been accepted unless otherwise authorized by the 
Contracting Officer.  One copy of the APP shall be maintained in the 
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Contractor's jobsite file, and a second copy shall be posted where it will 
be accessible to personnel on the site.  As work proceeds, the APP shall be 
adapted to new situations and conditions.  Changes to the APP shall be made 
with concurrence of the Competent Person and Site Superintendent, and 
acceptance of the Contracting Officer.  Should an unforeseen hazard become 
evident during performance of the work, the Competent Person shall bring 
such hazard to the attention of the Superintendent and the Contracting 
Officer, both verbally and in writing, for resolution as soon as possible.  
In the interim, the Contractor shall take necessary action to re-establish 
and maintain safe working conditions; and to safeguard onsite personnel, 
visitors, the public, and the environment.  Disregard for provisions of 
this specification, or the accepted APP shall be cause for stopping of work 
until the matter is rectified.

1.10.3   Activity Hazard Analyses

An Activity Hazard Analysis (AHA) shall be prepared prior to beginning each 
major phase of the work and submitted for review and acceptance.  Format 
shall be in accordance with EM 385-1-1, figure 1-1.  A major phase of work 
is defined as an operation involving hazards not experienced in previous 
operations, or where a new work crew is to perform.  The analysis shall 
define the activities and the sequence in which they are to be performed, 
specific hazards anticipated, and control measures to be implemented to 
eliminate or reduce each hazard to an acceptable level.  Work shall not 
proceed on that phase until the Activity Hazard Analysis has been accepted 
and a preparatory meeting has been conducted by the Contractor to discuss 
content of the AHA with everyone engaged in the activity, including the 
Government's onsite representative.  The AHA shall be continuously reviewed 
and modified when appropriate to address changing conditions or 
operations.  The accepted AHA shall be appended to and become part of the 
APP.

1.11   RESPIRATORY PROTECTION PROGRAM

A respiratory protection program shall be established as required by 29 CFR 
1926.62 and in accordance with 29 CFR 1910.134.  An approved respirator 
shall be furnished to each employee and visitor required to enter a LBP 
work control area.  A fit test shall be conducted in accordance with 29 CFR 
1926.62, Appendix D.

1.12   HAZARD COMMUNICATION PROGRAM

A Hazard Communication Program shall be implemented in accordance with 29 
CFR 1926.59.

1.13   SAFETY AND HEALTH OVERSIGHT

The Competent Person shall be the onsite person responsible for 
coordination, safety, security and execution of the work.  The Competent 
Person shall be able to identify existing and predictable lead hazards and 
shall have the authority to take corrective measures to eliminate them.  

1.14   PREPARATORY INSPECTION MEETING

The Contractor and Contracting Representative shall arrange and hold a 
preparatory inspection meeting immediately prior to beginning any LBP 
abatement.  The APP, Activity Hazard Analyses, and the Contractor's Worker 
Protection Plan, will be reviewed for completeness.

1.15   TRAINED AND COMPETENT PERSONNEL
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Work shall be performed by persons, qualified and trained in the LCP 
disturbance work, monitoring, and disposal of debris, and in subsequent 
cleanup of the affected environment.  Workers shall comply with the 
appropriate Federal, state, and local regulations which mandate work 
practices, training, and capability of performing the work under this 
contract.

1.16   POSTED WARNINGS AND NOTICES

The following regulations, warnings, and notices shall be posted at the 
work site in accordance with 29 CFR 1926 Section .62.

1.16.1   Limited Access

Access to the LCP areas shall be limited to trained and properly protected 
workers and visitors until air monitoring results indicate the levels are 
below the Action Level of 30?g/m3 per 29 CFR 1926.62.   Signs shall be 
located at a distance from the LCP control areas that will allow personnel 
to read the sign and take the necessary protective actions required before 
entering the LCP control area.

1.16.2   Worker Information

Right-to-know notices shall be placed in clearly visible areas of the work 
site in compliance with Federal, state, and local regulations.

1.16.3   Air Monitoring Results

Daily air monitoring results shall be prepared so as to be easily 
understood by the workers, and shall be available at the work site.

1.16.4   Emergency Telephone Numbers

A list of telephone numbers shall be posted at the site.  The list shall 
include numbers of the local hospital, emergency squad, police and fire 
departments, Government and Contractor representatives who can be reached 
24 hours per day, and professional consultants directly involved in the 
project.

1.18    PERSONAL PROTECTIVE EQUIPMENT 

1.18.1   Respiratory Protection

Respirators required for worker protection during this project shall be 
approved by NIOSH for such use as determined by the Competent Person.  
Respirators shall comply with the requirements of 29 CFR 1926 Section .62 
and shall be used in accordance with 29 CFR 1926 Section .103 and 29 CFR 
1910 Section .134.

1.18.2   Protective Clothing

The Contractor shall furnish, at no cost to personnel, equipment/clothing 
for protection from airborne LCP debris.  An adequate supply of these items 
shall be available for worker.  Protective clothing and equipment shall not 
be removed from the work site by workers or visitors.  

1.19     DUST SUPPRESSION

During all renovation work dust suppression methods shall be employed which 
will minimize airborne lead dust.  The method of dust suppression shall be 
described in the Worker Protection Plan. 
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1.20     STORAGE OF MATERIALS

Materials shall be stored in a place and manner which protects them from 
damage and contamination.  Stored materials shall not present a hazard or 
an inconvenience to workers, visitors, and/or other occupants and employees 
of the building.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1   WORK PROCEDURES

LCP disturbance and related work shall be performed in accordance with the 
accepted Contractor's Worker Protection Plan.  Procedures and equipment 
required to limit occupational exposures to lead during LCP disturbance 
shall be in accordance with 29 CFR 1926.62, and as specified herein. 

3.1.1   Personnel Protection Procedures

Personnel shall wear and use protective clothing and equipment as specified 
in the Worker Protection Plan.  Eating, smoking, drinking, chewing tobacco 
and chewing gum, and applying makeup shall not be permitted in the LCP 
control area.  Electrical service shall be disconnected when wet removal is 
performed, and temporary electrical service protected by a ground fault 
circuit interrupter shall be provided.

3.1.2   Safety and Health Procedures and Responsibilities

The Competent Person shall be present on the work site throughout the 
project to supervise, and document the project's health and safety 
provisions.  A daily log shall be maintained documenting the progress of 
the work, results of sampling tests, and level of worker protection 
throughout the project area.  The Competent Person shall verify that the 
Worker Protection Plan is implemented and followed.

3.1.3   Engineering Controls 

3.1.3.1   Hand Wash Station Procedures

An operational hand washing station shall be provided if not available in 
the building.  Workers shall be instructed to wash their hands and face 
whenever exiting the control area and before eating, drinking or smoking.

3.2   MONITORING

During the entire LCP disturbance activities, a Competent Person shall be 
onsite directing the work to ensure that the health and safety requirements 
of this contract are satisfied.

3.2.1   Personal Air Monitoring

Airborne concentrations of lead shall be collected and analyzed in 
accordance with 29 CFR 1926.62.  Results shall be reported in micrograms 
per cubic meter of air.  This monitoring shall be used to verify the need 
and/or adequacy of PPE and to determine if proper work practices are being 
employed.  The Contracting Officer shall be notified if any personal air 
monitoring result equals or exceeds 30 micrograms per cubic meter of air.  

3.3   CLEANUP AND DISPOSAL
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3.3.1   Daily Cleanup

Surfaces in the LCP work area shall be maintained free of accumulations of 
dust and debris.  Dry sweep or compressed air shall not be used for 
cleanup.  At the end of each shift, the area shall be cleaned by vacuuming 
with a HEPA filtered vacuum cleaner and wet mopping the area.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02222

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
07/89

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

1.3   DEFINITIONS

1.3.1   Degree of Compaction

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Page  1



Field Density Tests; GA.  Testing of Backfill Materials; GA.

Copies of all laboratory and field test reports within 24 hours of the 
completion of the test.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Satisfactory Materials

Satisfactory materials shall consist of any material classified by ASTM D 
2487 as GM, GW, GP, GC, SP, SM, SC, CL, and SW.

2.1.2   Unsatisfactory Materials

Unsatisfactory materials shall be materials that do not comply with the 
requirements for satisfactory materials.  Unsatisfactory materials include 
but are not limited to those materials containing roots and other organic 
matter, trash, debris, frozen materials and stones larger than 1  inches, 
and materials classified in ASTM D 2487, as ML, MH, PT, OH, CH and OL.  
Unsatisfactory materials also include man-made fills, refuse, or backfills 
from previous construction.

2.1.3   Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as 
GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, 
SC, ML, CL, MH, and CH.  Materials classified as GM and SM will be 
identified as cohesionless only when the fines are nonplastic.

2.1.4   Rock

Rock shall consist of boulders measuring  1/2 cubic yard or more and 
materials that cannot be removed without systematic drilling and blasting 
such as rock material in ledges, bedded deposits, unstratified masses and 
conglomerate deposits, and below ground concrete or masonry structures, 
exceeding  1/2 cubic yard in volume, except that pavements will not be 
considered as rock.

2.1.5   Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones 
greater than 1 inches in any dimension or as defined by the pipe 
manufacturer, whichever is smaller.

2.1.6   Unstable Material

Unstable material shall consist of materials too wet to properly support 
the utility pipe, conduit, or appurtenant structure.

2.1.7   Select Granular Material

Select granular material shall consist of well-graded sand, gravel, crushed 
gravel, crushed stone or crushed slag composed of hard, tough and durable 
particles, and shall contain not more than 10 percent by weight of material 
passing a  No. 200 mesh sieve and no less than 95 percent by weight passing 
the  l inch sieve.  The maximum allowable aggregate size shall be   inches, 
or the maximum size recommended by the pipe manufacturer, whichever is 
smaller.

Page  2



2.1.8   Initial Backfill Material

Initial backfill shall consist of select granular material or satisfactory 
materials free from rocks 1 inches or larger in any dimension or free from 
rocks of such size as recommended by the pipe manufacturer, whichever is 
smaller.  When the pipe is coated or wrapped for corrosion protection, the 
initial backfill material shall be free of stones larger than 3/4 inch in 
any dimension or as recommended by the pipe manufacturer, whichever is 
smaller.

2.1.9   Plastic Marking Tape

Plastic marking tape shall be acid and alkali-resistant polyethylene film,  
6 inches wide with minimum thickness of  0.004 inch.  Tape shall have a 
minimum strength of  1750 psi lengthwise and  1500 psi crosswise.  The tape 
shall be manufactured with integral wires, foil backing or other means to 
enable detection by a metal detector when the tape is buried up to  3 feet 
deep.  The tape shall be of a type specifically manufactured for marking 
and locating underground utilities.  The metallic core of the tape shall be 
encased in a protective jacket or provided with other means to protect it 
from corrosion.  Tape color shall be as specified in TABLE 1 and shall bear 
a continuous printed inscription describing the specific utility.

                             
TABLE 1.  Tape Color

                Red:            Electric
                Yellow:         Gas, Oil, Dangerous Materials
                Orange:         Telephone, Telegraph, Television,
                                Police, and Fire Communications
                Blue:           Water Systems
                Green:          Sewer Systems

PART 3   EXECUTION

3.1   EXCAVATION

Excavation shall be performed to the lines and grades indicated.  Rock 
excavation shall include removal and disposition of material defined as 
rock in paragraph MATERIALS.  Earth excavation shall include removal and 
disposal of material not classified as rock excavation.  During excavation, 
material satisfactory for backfilling shall be stockpiled in an orderly 
manner at a distance from the banks of the trench equal to 1/2 the depth of 
the excavation, but in no instance closer than  2 feet.Excavated material 
not required or not satisfactory for backfill shall be removed from the site.
  Grading shall be done as may be necessary to prevent surface water from 
flowing into the excavation, and any water accumulating therein shall be 
removed to maintain the stability of the bottom and sides of the 
excavation.  Unauthorized overexcavation shall be backfilled in accordance 
with paragraph BACKFILLING AND COMPACTION at no additional cost to the 
Government.

3.1.1   Trench Excavation

The trench shall be excavated as recommended by the manufacturer of the 
pipe to be installed.  Trench walls below the top of the pipe shall be 
sloped, or made vertical, and of such width as recommended in the 
manufacturer's installation manual.  Where no manufacturer's installation 
manual is available, trench walls shall be made vertical.  Trench walls 
more than 5 feet high shall be shored, cut back to a stable slope, or 
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provided with equivalent means of protection for employees who may be 
exposed to moving ground or cave in.  Vertical trench walls more than 5 feet
 high shall be shored.  Trench walls which are cut back shall be excavated 
to at least the angle of repose of the soil.  Special attention shall be 
given to slopes which may be adversely affected by weather or moisture 
content.  The trench width below the top of pipe shall not exceed  24 inches
 plus pipe outside diameter (O.D.) for pipes of less than  24 inches inside 
diameter and shall not exceed  36 inches plus pipe outside diameter for 
sizes larger than  24 inches inside diameter.  Where recommended trench 
widths are exceeded, redesign, stronger pipe, or special installation 
procedures shall be utilized by the Contractor.  The cost of redesign, 
stronger pipe, or special installation procedures shall be borne by the 
Contractor without any additional cost to the Government.

3.1.1.1   Bottom Preparation

The bottoms of trenches shall be accurately graded to provide uniform 
bearing and support for the bottom quadrant of each section of the pipe. 
Bell holes shall be excavated to the necessary size at each joint or 
coupling to eliminate point bearing.  Stones of 1 inch or greater in any 
dimension, or as recommended by the pipe manufacturer, whichever is 
smaller, shall be removed to avoid point bearing.

3.1.1.2   Removal of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in 
the bottom of the trench, such material shall be removed 12 inches below 
the required grade and replaced with suitable materials as provided in 
paragraph BACKFILLING AND COMPACTION.

3.1.1.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such 
material shall be removed to the depth directed and replaced to the proper 
grade with select granular material as provided in paragraph BACKFILLING 
AND COMPACTION.  When removal of unstable material is required due to the 
fault or neglect of the Contractor in his performance of the work, the 
resulting material shall be excavated and replaced by the Contractor 
without additional cost to the Government.

3.1.1.4   Excavation for Appurtenances

Excavation for manholes, catch-basins, inlets, or similar structures shall 
be of sufficient size to permit the placement and removal of forms for the 
full length and width of structure footings and foundations as shown.  Rock 
shall be cleaned of loose debris and cut to a firm surface either level, 
stepped, or serrated, as shown or as directed.  Loose disintegrated rock 
and thin strata shall be removed.  Removal of unstable material shall be as 
specified above.  When concrete or masonry is to be placed in an excavated 
area, special care shall be taken not to disturb the bottom of the 
excavation.  Excavation to the final grade level shall not be made until 
just before the concrete or masonry is to be placed.

3.1.1.5   Jacking, Boring, and Tunneling

Unless otherwise indicated, excavation shall be by open cut except that 
sections of a trench may be jacked, bored, or tunneled if, in the opinion 
of the Contracting Officer, the pipe, cable, or duct can be safely and 
properly installed and backfill can be properly compacted in such sections.

3.1.1.6   Stockpiles
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Stockpiles of satisfactory materials shall be placed and graded as 
specified.  Stockpiles shall be kept in a neat and well drained condition, 
giving due consideration to drainage at all times.  The ground surface at 
stockpile locations shall be cleared, grubbed, and sealed by rubber-tired 
equipment, excavated satisfactory and unsatisfactory materials shall be 
separately stockpiled.  Stockpiles of satisfactory materials shall be 
protected from contamination which may destroy the quality and fitness of 
the stockpiled material.  If the Contractor fails to protect the 
stockpiles, and any material becomes unsatisfactory, such material shall be 
removed and replaced with satisfactory material from approved sources at no 
additional cost to the Government.  Locations of stockpiles of satisfactory 
materials shall be subject to prior approval of the Contracting Officer.

3.2   BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material, select granular 
material, or initial backfill material as required.  Backfill shall be 
placed in layers not exceeding  6 inches loose thickness for compaction by 
hand operated machine compactors, and  8 inchesloose thickness for other 
than hand operated machines, unless otherwise specified.  Each layer shall 
be compacted to at least 95 percent maximum density for cohesionless soils 
and 90 percent maximum density for cohesive soils, unless otherwise 
specified.

3.2.1   Trench Backfill

Trenches shall be backfilled to the grade shown.  The trench shall be 
backfilled to 2 feet above the top of pipe prior to performing the required 
pressure tests.  The joints and couplings shall be left uncovered during 
the pressure test.

3.2.1.1   Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced 
with select granular material or initial backfill material.

3.2.1.2   Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall 
be replaced with select granular material placed in layers not exceeding  6 
inches loose thickness.

3.2.1.3   Bedding and Initial Backfill

Initial backfill material shall be placed and compacted with approved 
tampers to a height of at least one foot above the utility pipe or 
conduit.  The backfill shall be brought up evenly on both sides of the pipe 
for the full length of the pipe.  Care shall be taken to ensure thorough 
compaction of the fill under the haunches of the pipe.

3.2.1.4   Final Backfill

The remainder of the trench, except for special materials for roadways, 
railroads and airfields, shall be filled with satisfactory material. 
Backfill material shall be placed and compacted as follows:

a.  Roadways, Railroads, and Airfields:  Backfill shall be placed up 
to the elevation at which the requirements in Section 02225 
EARTHWORK FOR ROADWAYS, RAILROADS, AND AIRFIELDS control.  Water 
flooding or jetting methods of compaction will not be permitted.
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b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas: 
Backfill shall be deposited in layers of a maximum of  12 inch 
loose thickness, and compacted to 85 percent maximum density for 
cohesive soils and 90 percent maximum density for cohesionless 
soils.  Compaction by water flooding or jetting will not be 
permitted.  This requirement shall also apply to all other areas 
not specifically designated above.

3.2.2   Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been 
constructed and the concrete has been allowed to cure for 3 days, backfill 
shall be placed in such a manner that the structure will not be damaged by 
the shock of falling earth.  The backfill material shall be deposited and 
compacted as specified for final backfill, and shall be brought up evenly 
on all sides of the structure to prevent eccentric loading and excessive 
stress.

3.3   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the 
specific utilities are as follows:

3.3.1   Gas Distribution

Trenches shall be excavated to a depth that will provide not less than  18 
inches of cover in rock excavation and not less than  24 inches of cover in 
other excavation.  

3.3.2   Water Lines

Trenches shall be of a depth to provide a minimum cover of 3 feet from the 
existing ground surface, or from the indicated finished grade, whichever is 
lower, to the top of the pipe.  For fire protection yard mains or piping, 
an additional 6 inches of cover is required.

3.3.3   Heat Distribution System

Initial backfill material shall be free of stones larger than 1/4 inch in 
any dimension.

3.3.4   Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of  
24 inches from the finished grade, unless otherwise indicated.  Special 
trenching requirements for direct-burial electrical cables and conduits are 
specified in Section 16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.

3.3.5   Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 18 
inches below finished grade unless otherwise shown.

3.4   TESTING

Testing shall be the responsibility of the Contractor and shall be 
performed at no additional cost to the Government.

3.4.1   Testing Facilities

Tests shall be performed by an approved commercial testing laboratory or 
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may be tested by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved by the Contracting Officer.  The first inspection shall be at the 
expense of the Government.  Cost incurred for any subsequent inspection 
required because of failure of the first inspection will be charged to the 
Contractor.

3.4.2   Testing of Backfill Materials

Characteristics of backfill materials shall be determined in accordance 
with particle size analysis of soils ASTM D 422 and moisture-density 
relations of soils ASTM D 1557.  A minimum of one particle size analysis 
and one moisture-density relation test shall be performed on each different 
type of material used for bedding and backfill.

3.4.3   Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the specified 
density is being obtained.  A minimum of one field density test per lift of 
backfill for every 100 feetof installation shall be performed.  One 
moisture density relationship shall be determined for every 100 cubic yards 
of material used.  Field in-place density shall be determined in accordance 
with ASTM D 1556, ASTM D 2167, or ASTM D 2922.  When ASTM D 2922is used, 
the calibration curves shall be checked and adjusted using the sand cone 
method as described in paragraph Calibration of the ASTM publication.  ASTM 
D 2922 results in a wet unit weight of soil and when using this method, 
ASTM D 3017 shall be used to determine the moisture content of the soil.  
The calibration curves furnished with the moisture gauges shall be checked 
along with density calibration checks as described in ASTM D 3017.  The 
calibration checks of both the density and moisture gauges shall be made at 
the beginning of a job, on each different type of material encountered, at 
intervals as directed by the Contracting Officer.  Copies of calibration 
curves, results of calibration tests, and field and laboratory density 
tests shall be furnished to the Contracting Officer. Trenches improperly 
compacted shall be reopened to the depth directed, then refilled and 
compacted to the density specified at no additional cost to the Government.

3.4.4   Displacement of Sewers

After other required tests have been performed and the trench backfill 
compacted to the finished grade surface, the pipe shall be inspected to 
determine whether significant displacement has occurred.  This inspection 
shall be conducted in the presence of the Contracting Officer.  Pipe sizes 
larger than  36 inches shall be entered and examined, while smaller 
diameter pipe shall be inspected by shining a light or laser between 
manholes or manhole locations, or by the use of television cameras passed 
through the pipe.  If, in the judgement of the Contracting Officer, the 
interior of the pipe shows poor alignment or any other defects that would 
cause improper functioning of the system, the defects shall be remedied as 
directed at no additional cost to the Government.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02225

EARTHWORK FOR ROADWAYS, RAILROADS, AND AIRFIELDS
12/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1140 (1992) Amount of Material in Soils Finer 
than the No. 200 Sieve

ASTM D 1556 (1990) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft.

ASTM D 2167 (1994) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the 
Drive-Cylinder Method

 

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1993) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.3   PAYMENT
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Payment will constitute full compensation for all labor, equipment, tools, 
supplies, and incidentals necessary to complete the work.

1.3.1   Classified Excavation

Classified excavation will be paid for at the contract unit prices per 
cubic  yard for common or rock excavation.

1.3.2   Unclassified Excavation

Unclassified excavation will be paid for at the contract unit price per 
cubic  yard for unclassified excavation.

1.3.3   Classified Borrow

Classified borrow will be paid for at the contract unit prices per cubic  
yard for common or rock borrow.

1.3.4   Unclassified Borrow

Unclassified borrow will be paid for at the contract unit price per cubic  
yard for unclassified borrow.

1.3.5   Overhaul

Authorized overhaul will be paid for at the contract unit price per  
station-yard for overhaul in excess of the free-haul limit as designated in 
paragraph DEFINITIONS.

1.4   DEFINITIONS

1.4.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by, ASTM D 
2487 as GW, GM, GP, GC, SW, SP, SM, SC and CL.  Satisfactory materials for 
grading shall be free from roots and other organic matter, trash, debris, 
and frozen materials and stones larger than  6 inches in any dimension.

1.4.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Materials classified in ASTM D 2487 as Pt, 
OH, and OL are unsatisfactory.  Unsatisfactory materials also include 
man-made fills, refuse, or backfills from previous construction.

1.4.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, 
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified 
as cohesionless only when the fines are nonplastic.  Testing required for 
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136, 
ASTM D 422, and ASTM D 1140.

1.4.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
as a percent of laboratory maximum density.

1.4.6   Topsoil
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Material suitable for topsoils obtained from excavations is defined as in 
accordance with Section 02935.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork; FIO.

Procedure and location for disposal of unused satisfactory material. 
Blasting plan when blasting is permitted.  Proposed source of borrow 
material.

SD-09 Reports

Testing; FIO.

Within 24 hours of conclusion of physical tests, 3 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing; FIO.

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.

SD-18 Records

Earthwork; FIO.

Notification of encountering rock in the project.  Advance notice on the 
opening of excavation or borrow areas.  Advance notice on shoulder 
construction for rigid pavements.

1.6   SUBSURFACE DATA

Subsurface soil boring logs are shown on the drawings .  The subsoil 
investigation report and samples of materials taken from subsurface 
investigations may be examined at the Contracting Officer's Office.  These 
data represent the best subsurface information available; however, 
variations may exist in the subsurface between boring locations.

1.7   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.  Excavation 
specified shall be done on a classified basis, in accordance with the 
following designations and classifications.

1.7.1   Rock Excavation

Rock excavation shall include blasting, excavating, grading, and disposing 
of material classified as rock and shall include the satisfactory removal 
and disposal of boulders 1/2 cubic  yard or more in volume; solid rock; 
rock material that is in ledges, bedded deposits, and unstratified masses, 
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which cannot be removed without systematic drilling and blasting; and 
firmly cemented conglomerate deposits possessing the characteristics of 
solid rock impossible to remove without systematic drilling and blasting.  
The removal of any concrete or masonry structures, except pavements, 
exceeding 1/2 cubic  yard in volume that may be encountered in the work 
shall be included in this classification.  If at any time during 
excavation, including excavation from borrow areas, the Contractor 
encounters material that may be classified as rock excavation, such 
material shall be uncovered and the Contracting Officer notified by the 
Contractor.  The Contractor shall not proceed with the excavation of this 
material until the Contracting Officer has classified the materials as 
common excavation or rock excavation and has taken cross sections as 
required.  Failure on the part of the Contractor to uncover such material, 
notify the Contracting Officer, and allow ample time for classification and 
cross sectioning of the undisturbed surface of such material will cause the 
forfeiture of the Contractor's right of claim to any classification or 
volume of material to be paid for other than that allowed by the 
Contracting Officer for the areas of work in which such deposits occur.

1.7.2   Common Excavation

Common excavation shall include the satisfactory removal and disposal of 
all materials not classified as rock excavation.

1.8   BLASTING

Blasting will not be permitted.

1.9   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of in 
designated waste disposal or spoil areas.  Satisfactory material removed 
from excavations shall be used, insofar as practicable, in the construction 
of fills, embankments, subgrades, shoulders, bedding (as backfill), and for 
similar purposes.  No satisfactory excavated material shall be wasted 
without specific written authorization.  Satisfactory material authorized 
to be wasted shall be disposed of in designated areas approved for surplus 
material storage or designated waste areas as directed.  Newly designated 
waste areas on Government-controlled land shall be cleared and grubbed 
before disposal of waste material thereon.  Coarse rock from excavations 
shall be stockpiled and used for constructing slopes or embankments 
adjacent to streams, or sides and bottoms of channels and for protecting 
against erosion.  No excavated material shall be disposed of to obstruct 
the flow of any stream, endanger a partly finished structure, impair the 
efficiency or appearance of any structure, or be detrimental to the 
completed work in any way.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, topsoil shall be stripped to a depth of  
inches.  Topsoil shall be spread on areas already graded and prepared for 
topsoil, or transported and deposited in stockpiles convenient to areas 
that are to receive application of the topsoil later, or at locations 
indicated or specified.  Topsoil shall be kept separate from other 
excavated materials, brush, litter, objectionable weeds, roots, stones 
larger than  2 inches in diameter, and other materials that would interfere 
with planting and maintenance operations.  Any surplus of topsoil from 
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excavations and grading shall be removed from the site.

3.2   EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or designated waste areas.  Unsatisfactory 
excavated material shall be disposed of in designated waste or spoil 
areas.  During construction, excavation and fill shall be performed in a 
manner and sequence that will provide proper drainage at all times.  
Material required for fill or embankment in excess of that produced by 
excavation within the grading limits shall be excavated from the borrow 
areas indicated or from other approved areas selected by the Contractor as 
specified.

3.2.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished 
by cutting accurately to the cross sections, grades, and elevations shown.  
Ditches and gutters shall not be excavated below grades shown.  Excessive 
open ditch or gutter excavation shall be backfilled with satisfactory, 
thoroughly compacted, material or with suitable stone or cobble to grades 
shown.  Material excavated shall be disposed of as shown or as directed, 
except that in no case shall material be deposited less than 4 feet from 
the edge of a ditch.  The Contractor shall maintain excavations free from 
detrimental quantities of leaves, brush, sticks, trash, and other debris 
until final acceptance of the work.

3.2.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as 
directed.  Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of 
structure footings and foundations as shown.  Rock or other hard foundation 
material shall be cleaned of loose debris and cut to a firm, level, 
stepped, or serrated surface.  Loose disintegrated rock and thin strata 
shall be removed.  When concrete or masonry is to be placed in an excavated 
area, the bottom of the excavation shall not be disturbed.  Excavation to 
the final grade level shall not be made until just before the concrete or 
masonry is to be placed.  Where pile foundations are to be used, the 
excavation of each pit shall be stopped at an elevation  1 foot above the 
base of the footing, as specified, before piles are driven.  After the pile 
driving has been completed, loose and displaced material shall be removed 
and excavation completed, leaving a smooth, solid, undisturbed surface to 
receive the concrete or masonry.

3.3   SELECTION OF BORROW MATERIAL

Borrow material shall be selected to meet the requirements and conditions 
of the particular fill or embankment for which it is to be used.  Borrow 
material shall be obtained from the borrow areas shown or from other 
approved sources, either private or within the limits of the project site, 
selected by the Contractor.  Unless otherwise provided in the contract, the 

Page  5



Contractor shall obtain from the owners the right to procure material, pay 
royalties and other charges involved, and bear the expense of developing 
the sources, including rights-of-way for hauling.  Borrow material from 
approved sources on Government-controlled land may be obtained without 
payment of royalties.  Unless specifically provided, no borrow shall be 
obtained within the limits of the project site without prior written 
approval.  Necessary clearing, grubbing, and satisfactory drainage of 
borrow pits and the disposal of debris thereon shall be considered related 
operations to the borrow excavation.

3.4   OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

The Contractor shall notify the Contracting Officer sufficiently in advance 
of the opening of any excavation or borrow pit to permit elevations and 
measurements of the undisturbed ground surface to be taken.  Except as 
otherwise permitted, borrow pits and other excavation areas shall be 
excavated providing adequate drainage.  Overburden and other spoil material 
shall be transported to designated spoil areas or otherwise disposed of as 
directed.  Borrow pits shall be neatly trimmed and drained after the 
excavation is completed.  The Contractor shall ensure that excavation of 
any area, operation of borrow pits, or dumping of spoil material results in 
minimum detrimental effects on natural environmental conditions.

3.5   GRADING AREAS

Where indicated, work will be divided into grading areas within which 
satisfactory excavated material shall be placed in embankments, fills, and 
required backfills.  The Contractor shall not haul satisfactory material 
excavated in one grading area to another grading area except when so 
directed in writing.

3.6   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials to prevent wedging action or eccentric loading upon or against 
the structure.  Ground surface on which backfill is to be placed shall be 
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR 
EMBANKMENTS.  Compaction requirements for backfill materials shall also 
conform to the applicable portions of paragraphs PREPARATION OF GROUND 
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATION.  Compaction 
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.7   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up to a depth of 6"; 
pulverized; moistened or aerated as necessary; thoroughly mixed; and 
compacted to at least 90 percent laboratory maximum density for cohesive 
materials or 95 percent laboratory maximum density for cohesionless 
materials.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.  The prepared ground surface shall be scarified 
and moistened or aerated as required just prior to placement of embankment 
materials to assure adequate bond between embankment material and the 
prepared ground surface.

3.8   EMBANKMENTS
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3.8.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of 
organic or frozen material and rocks with any dimension greater than  3 
inches.  The material shall be placed in successive horizontal layers of 
loose material not more than 8 inchesin depth.  Each layer shall be spread 
uniformly on a soil surface that has been moistened or aerated as necessary 
and scarified or otherwise broken up in such a manner that the fill will 
bond with the surface on which it is placed.  After spreading, each layer 
shall be plowed, disked, or otherwise broken up; moistened or aerated as 
necessary; thoroughly mixed; and compacted to at least 90 percent 
laboratory maximum density for cohesive materials or 95 percent laboratory 
maximum density for cohesionless materials.  Compaction requirements for 
the upper portion of earth embankments forming subgrade for pavements shall 
be identical with those requirements specified in paragraph SUBGRADE 
PREPARATION.  Compaction shall be accomplished by sheepsfoot rollers, 
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or 
other approved equipment.

3.9   SUBGRADE PREPARATION

3.9.1   Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted 
as specified.  This operation shall include plowing, disking, and any 
moistening or aerating required to obtain specified compaction.  Soft or 
otherwise unsatisfactory material shall be removed and replaced with 
satisfactory excavated material or other approved material as directed. 
Rock encountered in the cut section shall be excavated to a depth of  6 
inches below finished grade for the subgrade.  Low areas resulting from 
removal of unsatisfactory material or excavation of rock shall be brought 
up to required grade with satisfactory materials, and the entire subgrade 
shall be shaped to line, grade, and cross section and compacted as 
specified.  After rolling, the surface of the subgrade for roadways shall 
not show deviations greater than 2inch when tested with a 8foot 
straightedge applied both parallel and at right angles to the centerline of 
the area.  The elevation of the finish subgrade shall not vary more than  
0.05 foot from the established grade and cross section.

3.9.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other approved 
equipment.  Except for paved areas and railroads, each layer of the 
embankment shall be compacted to at least 90 percent of laboratory maximum 
density.

3.9.2.2   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 95 percentage 
laboratory maximum density for the depth below the surface of the pavement 
shown.

3.9.2.3   Subgrade for Shoulders

Subgrade for shoulders shall be compacted to at least 95 percentage 
laboratory maximum density for the depth below the surface of shoulder shown.

3.10   SHOULDER CONSTRUCTION

Shoulders shall be constructed of satisfactory excavated or borrow material 
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or as otherwise shown or specified.  Shoulders shall be constructed as soon 
as possible after adjacent paving is complete, but in the case of rigid 
pavements, shoulders shall not be constructed until permission of the 
Contracting Officer has been obtained.  The entire shoulder area shall be 
compacted to at least the percentage of maximum density as specified in 
paragraph SUBGRADE PREPARATION above, for specific ranges of depth below 
the surface of the shoulder.  Compaction shall be accomplished by 
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, 
vibratory compactors, or other approved equipment.  Shoulder construction 
shall be done in proper sequence in such a manner that adjacent ditches 
will be drained effectively and that no damage of any kind is done to the 
adjacent completed pavement.  The completed shoulders shall be true to 
alignment and grade and shaped to drain in conformity with the cross 
section shown.

3.11   FINISHING

The surface of excavations, embankments, and subgrades shall be finished to 
a smooth and compact surface in accordance with the lines, grades, and 
cross sections or elevations shown.  The degree of finish for graded areas 
shall be within  0.1 foot of the grades and elevations indicated except 
that the degree of finish for subgrades shall be specified in paragraph 
SUBGRADE PREPARATION.  Gutters and ditches shall be finished in a manner 
that will result in effective drainage.  The surface of areas to be turfed 
shall be finished to a smoothness suitable for the application of turfing 
materials.

3.12   PLACING TOPSOIL

On areas to receive topsoil, the compacted subgrade soil shall be scarified 
to a  2 inch depth for bonding of topsoil with subsoil.  Topsoil then shall 
be spread evenly to a thickness of 3 inches and graded to the elevations 
and slopes shown.  Topsoil shall not be spread when frozen or excessively 
wet or dry.  Material required for topsoil in excess of that produced by 
excavation within the grading limits shall be obtained from offsite areas.

3.13   TESTING

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  The first inspection be at the expense of the 
Government.  Cost incurred for any subsequent inspections required because 
of failure of the first inspection will be charged to the Contractor.  
Field in-place density shall be determined in accordance with ASTM D 1556   
When test results indicate, as determined by the Contracting Officer, that 
compaction is not as specified, the material shall be removed, replaced and 
recompacted to meet specification requirements.  Tests on recompacted areas 
shall be performed to determine conformance with specification 
requirements.  Inspections and test results shall be certified by a 
registered professional civil engineer.  These certifications shall state 
that the tests and observations were performed by or under the direct 
supervision of the engineer and that the results are representative of the 
materials or conditions being certified by the tests.  The following number 
of tests, if performed at the appropriate time, will be the minimum 
acceptable for each type operation.

3.13.1   Fill and Backfill Material Gradation

One test per 10 cubic  yards stockpiled or in-place source material.  
Gradation of fill and backfill material shall be determined in accordance 
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with .

3.13.2   In-Place Densities

a.  One test per 1000 square  feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by other than hand-operated 
machines.

b.  One test per 1000 square  feet, or fraction thereof, of each lift 
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 200 linear  feet, or fraction thereof, of each lift 
of embankment or backfill for roads.

3.13.3   Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 
as follows:

a.  One check test per lift for each 1000 square feet, or fraction 
thereof, of each lift of fill or backfill compacted by other than 
hand-operated machines.

b.  One check test per lift for each 1000 square feet, of fill or 
backfill areas compacted by hand-operated machines.

c.  One check test per lift for each 200 linear feet, or fraction 
thereof, of embankment or backfill for roads.

3.13.4   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per 
day per type of material or source of material being placed during stable 
weather conditions shall be performed.  During unstable weather, tests 
shall be made as dictated by local conditions and approved by the 
Contracting Officer.

3.13.5   Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material including 
borrow material to determine the optimum moisture and laboratory maximum 
density values.  One representative test per 10 cubic yards of fill and 
backfill, or when any change in material occurs which may affect the 
optimum moisture content or laboratory maximum density.

3.13.6   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE 
PREPARATION shall be made during construction of the subgrades.

3.14   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and 
drained.  Ditches and drains along subgrade shall be maintained to drain 
effectively at all times.  The finished subgrade shall not be disturbed by 
traffic or other operation and shall be protected and maintained by the 
Contractor in a satisfactory condition until ballast, subbase, base, or 
pavement is placed.  The storage or stockpiling of materials on the 
finished subgrade will not be permitted.  No subbase, base course, ballast, 
or pavement shall be laid until the subgrade has been checked and approved, 
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and in no case shall subbase, base, surfacing, pavement, or ballast be 
placed on a muddy, spongy, or frozen subgrade.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02241

AGGREGATE BASE COURSE
04/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

ASTM C 127 (1988; R 1993) Specific Gravity and 
Absorption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of 
Fine Aggregate

ASTM C 131 (1989) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-1bf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1993) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1993) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils
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ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
Purposes

1.2   UNIT PRICE

1.2.1   Measurement for Payment

The quantity of aggregate base course completed and accepted as determined 
by the Contracting Officer will be measured in square yards. The volume of 
aggregate base course in-place and accepted will be determined by the 
average job thickness specified and the dimensions indicated.

1.2.2   Basis for Payment

Payment for aggregate base course on the tonnage basis will be allowed if 
more economical than the square  yard or cubic yard basis.

Payment for aggregate base course, constructed and accepted, will be made 
at the respective contract unit price in the unit price schedule.  No 
payment will be made for any material wasted, used for the convenience of 
the Contractor, unused or rejected, or for water used.

1.3   DEFINITIONS

1.3.1   Aggregate Base

Aggregate base as used herein is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

1.3.2   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
hereinafter as percent laboratory maximum density.

1.4   GENERAL

The work specified herein consists of the construction of an aggregate base 
course.  The work shall be performed in accordance with this specification 
and shall conform to the lines, grades, notes and typical sections shown in 
the plans.  Sources of all materials shall be selected well in advance of 
the time that materials will be required in the work.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Plant, Equipment, Machines, and Tools; FIO.

List of proposed equipment to be used in performance of construction work 
including descriptive data.

SD-09 Reports

Sampling and Testing; FIO.  Field Density; FIO.
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Calibration curves and related test results prior to using the device or 
equipment being calibrated.  Copies of field test results within 24 hours 
after the tests are performed.  Certified copies of test results for 
approval not less than 30 days before material is required for the work.

SD-18 Records

Waybills and Delivery Tickets; FIO.  Coarse Aggregate; FIO.

Copies of waybills and delivery tickets during the progress of the work.  
Certified waybills and delivery tickets for all materials actually used.  A 
notification stating which type of coarse aggregate is to be used.

1.6   WAYBILLS AND DELIVERY TICKETS

Copies of waybills or delivery tickets shall be submitted during the 
progress of the work.  Before the final payment is allowed, waybills and 
certified delivery tickets shall be furnished for all aggregates actually 
used in the construction.

1.7   WEATHER LIMITATIONS

Base shall not be constructed when the atmospheric temperature is less than 
 35 degrees F.  Base shall not be constructed on subgrades that are frozen 
or contain frost.  If the temperature falls below  35 degrees F, completed 
areas shall be protected against any detrimental effects of freezing.

1.8   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.8.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in satisfactory working condition at all 
times.  Other compacting equipment may be used in lieu of that specified, 
where it can be demonstrated that the results are equivalent.  The 
equipment shall be adequate and have the capability of producing the 
results specified.

1.8.2   Steel-Wheeled Rollers

Steel-wheeled rollers shall be the self-propelled type weighing not less 
than  10 tons, with a minimum weight of  300 pounds per inch width of rear 
wheel.  Wheels of the rollers shall be equipped with adjustable scrapers.  
The use of vibratory rollers is optional.

1.8.3   Pneumatic-Tired Rollers

Pneumatic-tired rollers shall have four or more tires, each loaded to a 
minimum of  30,000 pounds and inflated to a minimum pressure of  150 psi.  
The loading shall be equally distributed to all wheels, and the tires shall 
be uniformly inflated.  Towing equipment shall also be pneumatic-tired.

1.8.4   Mechanical Spreader

Mechanical spreader shall be self-propelled or attached to a propelling 
unit capable of moving the spreader and material truck.  The device shall 
be steerable and shall have variable speeds forward and reverse.  The 
spreader and propelling unit shall be carried on tracks, rubber tires, or 
drum-type steel rollers that will not disturb the underlying material.  The 
spreader shall contain a hopper, an adjustable screed, and outboard bumper 
rolls and be designed to have a uniform, steady flow of material from the 
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hopper.  The spreader shall be capable of laying material without 
segregation across the full width of the lane to a uniform thickness and to 
a uniform loose density so that when compacted, the layer or layers shall 
conform to thickness and grade requirements indicated.  The Contracting 
Officer may require a demonstration of the spreader prior to approving use 
in performance of the work.

1.8.5   Sprinkling Equipment

Sprinkling equipment shall consist of tank trucks, pressure distributors, 
or other approved equipment designed to apply controlled quantities of 
water uniformly over variable widths of surface.

1.8.6   Tampers

Tampers shall be of an approved mechanical type, operated by either 
pneumatic pressure or internal combustion, and shall have sufficient weight 
and striking power to produce the compaction required.

1.8.7   Straightedge

The Contractor shall furnish and maintain at the site, in good condition, 
one  10-footstraightedge for each bituminous paver, for use in the testing 
of the finished surface.  Straightedge shall be made available for 
Government use.  Straightedges shall be constructed of aluminum or other 
lightweight metal and shall have blades of box or box-girder cross section 
with flat bottom reinforced to ensure rigidity and accuracy.  Straightedges 
shall have handles to facilitate movement on pavement.

1.9   STOCKPILING MATERIALS

Materials, including approved material available from excavation and 
grading, shall be stockpiled in the manner and at locations designated. 
Before stockpiling of material, storage sites shall be cleared, and sloped 
to drain.  Materials obtained from different sources shall be stockpiled 
separately.

1.10   SAMPLING AND TESTING

1.10.1   General Requirements

Sampling and testing shall be performed by an approved commercial testing 
laboratory or by facilities furnished by the Contractor.  No work requiring 
testing shall be permitted until the facilities have been inspected and 
approved.  The first inspection shall be at the expense of the Government. 
Cost incurred for any subsequent inspection required because of failure of 
the facilities to pass the first inspection will be charged to the 
Contractor.  Tests shall be performed in sufficient numbers and at the 
locations and times directed to insure that materials and compaction meet 
specified requirements.  Copies of test results shall be furnished to the 
Contracting Officer within 24 hours of completion of tests.

1.10.2   Test Results

Results shall verify that materials comply with this specification.  When a 
material source is changed, the new material will be tested for compliance. 
When deficiencies are found, the initial analysis shall be repeated and the 
material already placed shall be retested to determine the extent of 
unacceptable material.  All in-place unacceptable material shall be 
replaced or modified as directed by the Contracting Officer.
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1.10.3   Sampling

Aggregate samples for laboratory tests shall be taken in accordance with 
ASTM D 75.

1.10.4   Sieve Analysis

Before starting work, at least one sample of material shall be tested in 
accordance with ASTM C 136 and ASTM D 422 on sieves conforming to ASTM E 11.  
After the initial test, a minimum of one analysis shall be performed for 
each  1000 tons of material placed, with a minimum of three analyses for 
each day's run until the course is completed.

1.10.5   Liquid Limit and Plasticity Index

One liquid limit and plasticity index shall be performed for each sieve 
analysis.  Liquid limit and plasticity index shall be in accordance with 
ASTM D 4318.

1.10.6   Laboratory Density

Tests shall provide a moisture-density relationship for the aggregate.  
Tests shall be conducted in accordance with ASTM D 1557.

1.10.7   Weight Per Cubic  Foot of Slag

Weight per cubic  foot of slag shall be determined in accordance with ASTM 
C 29.

1.10.8   Wear Tests

Wear tests shall be performed in accordance with ASTM C 131.  One test 
shall be run per 2000 square  yards of completed base course.  A minimum of 
one test per aggregate source shall be run.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Aggregates

Aggregates shall consist of crushed stone or slag, crushed gravel, angular 
sand, or other approved material.  Aggregates shall be durable and sound, 
free from lumps of clay, organic matter, objectionable coatings, and other 
foreign material.  Material retained on a  No. 4 sieve shall be known as 
coarse aggregate and that passing the  No. 4sieve shall be known as binder 
material.

2.1.1.1   Coarse Aggregate

Only one type of coarse aggregate shall be used on the project.  Coarse 
aggregates, consisting of angular fragments of uniform density and quality, 
shall have a percentage of wear not to exceed 50 percent after 500 
revolutions when tested in accordance with ASTM C 131.  The amount of flat 
and elongated particles shall not exceed 30 percent.  A flat particle is 
one having a ratio of width to thickness greater than 3, and an elongated 
particle is one having a ratio of length to width greater than 3.

a.  Crushed Gravel:  Crushed gravel shall be manufactured from gravel 
particles 50 percent of which by weight are retained on the 
maximum size gradation sieve specified.
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b.  Crushed Stone:  Crushed stone retained on each sieve specified 
shall contain at least 50 percent by weight of crushed pieces 
having two or more freshly fractured faces with the area of each 
face being at least equal to 75 percent of the smallest 
midsectional area of the piece.  When two fractures are adjacent, 
the angle between the planes of the fractures must be at least 30 
degrees to count as two fractured faces.

2.1.1.2   Slag

Slag shall be an air-cooled blast-furnace product having a dry unit weight 
of not less than  65 pcf.

2.1.2   Binder Material

Binder material shall consist of screenings, angular sand, or other finely 
divided mineral matter processed or naturally combined with the coarse 
aggregate.  Liquid-limit and plasticity-index requirements shall apply to 
any component that is blended to meet the required gradation and shall also 
apply to the completed course.  The portion of any component or of the 
completed course passing the  No. 40 sieve shall be either nonplastic or 
have a liquid limit not greater than 25 and a plasticity index not greater 
than 5.

2.1.3   Gradation

Requirements for gradation specified shall apply to the completed base 
course.  The aggregates shall have a  1-1/2 inch maximum size and shall be 
continuously graded within the following limits:

         
Sieve                       Percentage by Weight Passing

         Designation                 Square-mesh Sieve  (a)  (b)
         ___________                 ____________________________

                                       No. 1     No. 2     No. 3
                                       _____     _____     _____

         2 inch                         100       ---       ---
         1-1/2 inch                    70-100     100       ---
         1 inch                        45-80     60-100     100
         1/2 inch                      30-60     30-65     40-70
         No. 4                         20-50     20-50     20-50
         No. 10                        15-40     15-40     15-40
         No. 40                         5-25      5-25      5-25
         No. 200                        0-10      0-10      0-10

(a) Particles having diameters less than 0.02 millimeter shall not be 
in excess of 3 percent by weight of the total sample tested.

(b) The values are based on aggregates of uniform specific gravity, 
and the percentages passing the various sieves are subject to 
appropriate correction in accordance with ASTM C 127 and ASTM C 128
 when aggregates of varying specific gravities are used.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS
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When the base is constructed in more than one layer, the previously 
constructed layer shall be cleaned of loose and foreign matter by sweeping 
with power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Adequate drainage shall be 
provided during the entire period of construction to prevent water from 
collecting or standing on the working area.  Line and grade stakes shall be 
provided as necessary for control.  Grade stakes shall be in lines parallel 
to the centerline of the area under construction and suitably spaced for 
string lining.

3.2   OPERATION OF AGGREGATE SOURCES

Aggregates shall be obtained from off-site sources.

3.3   PREPARATION OF UNDERLYING COURSE

3.3.1   General Requirements

Before constructing aggregate base course, the previously constructed 
underlying course shall be cleaned of foreign substances.  Surface of 
underlying course shall meet the specified compaction and surface 
tolerances.  Subgrade shall conform to Section 02225 EARTHWORK FOR 
ROADWAYS, RAILROADS, AND AIRFIELDS.  Ruts or soft, yielding spots that may 
appear in the underlying course, areas having inadequate compaction, and 
deviations of the surface from requirements specified shall be corrected.  
For cohesionless underlying materials containing sands, sand gravels, or 
any other cohesionless material in harmful quantities, the surface shall be 
mechanically stabilized with aggregate prior to placement of the aggregate 
course.  Stabilization may be accomplished by mixing base course material 
into the underlying course and compacting by approved methods.  Properly 
compacted material will be considered as part of the underlying course and 
shall meet all requirements for the underlying course.  Finished underlying 
course shall not be disturbed by traffic or other operations and shall be 
maintained in a satisfactory condition until base course is placed.

3.3.2   Grade Control

Underlying material shall be excavated to sufficient depth for the required 
base course thickness so that the finished base course with the subsequent 
surface course will meet the fixed grade.  Finished and completed area 
shall conform to the lines, grades, cross section, and dimensions indicated.

3.4   INSTALLATION

3.4.1   Mixing and Placing

Materials shall be mixed by the stationary plant, traveling plant, or road 
mix method and placed in such a manner as to obtain uniformity of the 
aggregate base course material and at a uniform optimum water content for 
compaction.  The Contractor shall make such adjustments in mixing or 
placing procedures or in equipment to obtain the true grades, to minimize 
segregation and degradation, to reduce or accelerate loss or increase of 
water, and to ensure a satisfactory base course.

3.4.2   Edges of Base Course

Approved material shall be placed along edges of aggregate base course in 
such quantities as will compact to thickness of the course being 
constructed, or to the thickness of each layer in a multiple layer course, 
allowing in each operation at least a  1 foot width of the shoulder to be 
rolled and compacted simultaneously with rolling and compacting of each 
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layer of base course.

3.4.3   Compaction

Each layer of aggregate base course including shoulders shall be 
compacted.  Water content shall be maintained at optimum.  Density of 
compacted mixture shall be at least 100 percent of laboratory maximum 
density.  Rolling shall begin at the outside edge of the surface and 
proceed to the center, overlapping on successive trips at least one-half 
the width of the roller.  Alternate trips of the roller shall be slightly 
different lengths.  Speed of the roller shall be such that displacement of 
the aggregate does not occur.  Areas inaccessible to the rollers shall be 
compacted with mechanical tampers, and shall be shaped and finished by hand 
methods.

3.4.4   Layer Thickness

Compacted thickness of the aggregate course shall be as indicated inches.  
No layer shall be in excess of  8 inches nor less than  3 inches in 
compacted thickness.

3.4.5   Proof Rolling

Proof rolling of the areas indicated shall be in addition to the compaction 
specified and shall consist of the application of 30 coverages with a heavy 
pneumatic-tired roller having four or more tires, each loaded to a minimum 
of  30,000 pounds and inflated to a minimum of  150 psi.  In areas 
designated, proof rolling shall be applied to the top lift or layer on 
which base course is laid and to each layer of base course.  Water content 
of the top lift or layer on which base course is laid shall be maintained 
at optimum or at percentage directed from start of compaction to completion 
of proof rolling of that layer.  Water content of each layer of the base 
course shall be maintained at the optimum percentage directed from start of 
compaction to completion of proof rolling.  Materials in base course or 
underlying materials that produce unsatisfactory results by rolling shall 
be removed and replaced with satisfactory materials and recompacted.

3.4.6   Finishing

The surface of the top layer shall be finished to grade and cross section 
shown.  Finished surface shall be of uniform texture.  Light blading during 
compaction may be necessary for the finished surface to conform to the 
lines, grades, and cross sections.  Should the surface for any reason 
become rough, corrugated, uneven in texture, or traffic marked prior to 
completion, such unsatisfactory portion shall be scarified, reworked, 
recompacted, or replaced as directed.

3.4.6.1   Smoothness

Surface of each layer shall show no deviations in excess of  3/8 inch when 
tested with the  10-foot straightedge.  Deviations exceeding this amount 
shall be corrected by removing material and replacing with new material, or 
by reworking existing material and compacting, as directed.

3.4.6.2   Thickness Control

Compacted thickness of the base course shall be within  l/2 inch of the 
thickness indicated.  Where the measured thickness is more than  l/2 inch 
deficient, such areas shall be corrected by scarifying, adding new material 
of proper gradation, reblading, and recompacting as directed.  Where the 
measured thickness is more than  l/2 inch thicker than indicated, the 
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course shall be considered as conforming to the specified thickness 
requirements.  Average job thickness shall be the average of all thickness 
measurements taken for the job, but shall be within  l/4 inch of the 
thickness indicated.

3.5   FIELD QUALITY CONTROL

3.5.1   Field Density

Field in-place density shall be determined in accordance with ASTM D 2167.  
At least one field density test shall be performed for each 250 square  
yards of each layer of base material.

3.5.2   Smoothness

Measurements for deviation from grade and cross section shown shall be 
taken in successive positions parallel to the road centerline with a  10 
foot straightedge.  Measurements shall also be taken perpendicular to the 
road centerline at 50 foot intervals.

3.5.3   Thickness

Thickness of the base course shall be measured at intervals in such a 
manner as to ensure one measurement for each 500 square  yards of base 
course.  Measurements shall be made in  3 inch diameter test holes 
penetrating the base course.

3.6   TRAFFIC

Completed portions of the area may be opened to traffic, provided there is 
no marring or distorting of the surface by the traffic.  Heavy equipment 
shall not be permitted except when necessary to construction, and then the 
area shall be protected against marring or damage to the completed work.

3.7   MAINTENANCE

The aggregate base course shall be maintained in a satisfactory condition 
until accepted.  Maintenance shall include immediate repairs to any defects 
and shall be repeated as often as necessary to keep the area intact.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Removed in-place materials that are unsuitable for the base course material 
that is removed for the required correction of defective areas, and waste 
material and debris shall be disposed of as directed.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02558

BITUMINOUS TACK AND PRIME COATS
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS                (AASHTO)

AASHTO M 20 (1970) Penetration Graded Asphalt Cement

AASHTO M 81 (1992) Cut-Back Asphalt (Rapid-Curing Type)

AASHTO M 82 (1975) Cut-Back Asphalt (Medium-Curing 
Type)

AASHTO M 226 (1980) Viscosity Graded Asphalt Cement

AASHTO T 40 (1978; R 1983) Sampling Bituminous 
Materials

AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM)

ASTM D 140 (1993) Sampling Bituminous Materials

ASTM D 946 (1982; R 1993) Penetration-Graded Asphalt 
Cement for Use in Pavement Construction

ASTM D 977 (1991) Emulsified Asphalt

ASTM D 1250 (1980; R 1990) Petroleum Measurement Tables

ASTM D 2026 (1972; R 1993) Cutback Asphalt 
(Slow-Curing Type)

ASTM D 2027 (1976; R 1992) Cutback Asphalt 
(Medium-Curing Type)

ASTM D 2028 (1976; R 1992) Cutback Asphalt 
(Rapid-Curing Type)

ASTM D 2397 (1994) Cationic Emulsified Asphalt

ASTM D 2995 (1993) Determining Application Rate of 
Bituminous Distributors

ASTM D 3381 (1992) Viscosity-Graded Asphalt Cement for 
Use in Pavement Construction
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1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-09 Reports

Tests; FIO.

Copies of all test results for bituminous materials, within 24 hours of 
completion of tests.  Certified copies of the manufacturer's test reports 
indicating compliance with applicable specified requirements, not less than 
30 days before the material is required in the work.

SD-18 Records

Waybills and Delivery Tickets; FIO.

Waybills and delivery tickets, during progress of the work.

1.4   PLANT, EQUIPMENT, MACHINES AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.

1.4.2   Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  The distributor shall be designed and 
equipped to spray the bituminous material in a uniform coverage at the 
specified temperature, at readily determined and controlled rates with an 
allowable variation from the specified rate of not more than plus or minus 
5 percent, and at variable widths.  Distributor equipment shall include a 
separate power unit for the bitumen pump, full-circulation spray bars, 
tachometer, pressure gauges, volume-measuring devices, adequate heaters for 
heating of materials to the proper application temperature, a thermometer 
for reading the temperature of tank contents, and a hand hose attachment 
suitable for applying bituminous material manually to areas inaccessible to 
the distributor.  The distributor shall be equipped to circulate and 
agitate the bituminous material during the heating process.

1.4.3   Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces 
to which the bituminous coat is to be applied.

1.5   WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the 
bituminous coat is dry.  Bituminous coat shall be applied only when the 
atmospheric temperature in the shade is  50 degrees For above and when the 
temperature has not been below  35 degrees F for the 12 hours prior to 
application.

PART 2   PRODUCTS
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2.1   TACK COAT

Cutback asphalt shall conform to ASTM D 2028 or AASHTO M 81, Grade 250.

2.2   PRIME COAT

Cutback asphalt shall conform to ASTM D 2028  or AASHTO M 81, Grade 250.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt, 
clay, or other objectionable material shall be removed from the surface to 
be treated.  The surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Contracting Officer.

3.2.1   Tack Coat

Bituminous material for the tack coat shall be applied in quantities of not 
less than  0.05 gallon nor more than  0.15 gallon per square yard of 
pavement surface.

3.2.2   Prime Coat

Bituminous material for the prime coat shall be applied in quantities of 
not less than  0.15 gallon nor more than  0.40 gallon per square yard of 
pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between  20 and 120 
centistokes, kinematic.  The temperature viscosity relation shall be 
furnished to the Contracting Officer.

3.3.2   Temperature Ranges

The viscosity requirements shall determine the application temperature to 
be used.  The following is a normal range of application temperatures:

Liquid Asphalts
                               -----------------

                   SC-70                        120-225 degrees F
                   SC-250                       165-270 degrees F
                   MC-30                         85-190 degrees F
                   MC-70                        120-225 degrees F
                   MC-250                       165-270 degrees F
                   RC-70                        120-200 degrees F*
                   RC-250                       165-250 degrees F*

Paving Grade Asphalts
                            -----------------------
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Penetration Grades
                              --------------------

                   200-300                      plus 265 degrees F
                   120-150                      plus 270 degrees F
                   85-100                       plus 280 degrees F

Viscosity Grades
                               ------------------

                   AC 2.5                       plus 270 degrees F
                   AC 5                         plus 280 degrees F
                   AC 10                        plus 280 degrees F

                   AR 1000                      plus 275 degrees F
                   AR 2000                      plus 285 degrees F
                   AR 4000                      plus 290 degrees F

Emulsions
                                  -----------
                   RS-1                         70-140 degrees F
                   MS-1                         70-160 degrees F
                   HFMS-1                       70-160 degrees F
                   SS-1                         70-160 degrees F
                   SS-1h                        70-160 degrees F
                   CRS-1                       125-185 degrees F
                   CSS-1                        70-160 degrees F
                   CSS-1h                       70-160 degrees F

*These temperature ranges exceed the flash point of the material and care 
should be taken in their heating.

3.4   APPLICATION

Following preparation and subsequent inspection of the surface, the 
bituminous coat shall be applied at the specified rate with uniform 
distribution over the surface to be treated.  All areas and spots missed by 
the distributor shall be properly treated with the hand spray.  Until the 
succeeding layer of pavement is placed, the surface shall be maintained by 
protecting the surface against damage and by repairing deficient areas at 
no additional cost to the Government.  If required, clean dry sand shall be 
spread to effectively blot up any excess bituminous material.  No smoking, 
fires, or flames other than those from the heaters that are a part of the 
equipment shall be permitted within  25 feet of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  To obtain uniform application of the prime coat on the surface 
treated at the junction of previous and subsequent applications, building 
paper shall be spread on the surface for a sufficient distance back from 
the ends of each application to start and stop the prime coat on the 
paper.  Immediately after application, the building paper shall be removed 
and destroyed.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, the bituminous coat shall be allowed 
to cure and to obtain evaporation of any volatiles or moisture.  Prime coat 
shall be allowed to cure without being disturbed for a period of at least 
48 hours or longer, as may be necessary to attain penetration into the 
treated course.
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3.6   FIELD QUALITY CONTROL

Samples of the bituminous material shall be tested for compliance with the 
applicable specified requirements.  A sample shall be obtained and tested 
by the Contractor for every 500 tons gallons of bituminous material used. 

3.7   SAMPLING AND TESTING

Sampling and testing shall be performed by an approved commercial testing 
laboratory or by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved.

3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be in 
accordance with ASTM D 140 or AASHTO T 40.  Sources from which bituminous 
materials are to be obtained shall be selected and notification thereof 
furnished the Contracting Officer within 15 days after the award of the 
contract.

3.7.2   Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary 
to calibrate the bituminous distributor.  Calibration shall be made with 
the approved job material and prior to applying the bituminous coat 
material to the prepared surface.  Calibration of the bituminous 
distributor shall be in accordance with ASTM D 2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, three lengths of at least  
100 feet for the full width of the distributor bar shall be applied to 
evaluate the amount of bituminous material that can be satisfactorily 
applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous tack 
coat materials shall be applied in the amount of  0.05 gallons per square 
yard.  Other trial applications shall be made using various amounts of 
material as may be deemed necessary.

3.7.3.2   Prime Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous 
materials shall be applied in the amount of  0.25 gallon per square yard.  
Other trial applications shall be made using various amounts of material as 
may be deemed necessary.

3.7.4   Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in 
paragraph FIELD QUALITY CONTROL.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02660

WATER DISTRIBUTION SYSTEM
03/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN RAILWAY ENGINEERING ASSOCIATION (AREA)

AREA MRE (1994) Manual for Railway Engineering 
(Fixed Properties):  Chapter 1, Roadway 
and Ballast

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36 (1994a) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM C 76 (1995) Reinforced Concrete Culvert, Storm 
Drain, and Sewer Pipe

ASTM D 1599 (1988) Short-Time Hydraulic Failure 
Pressure of Plastic Pipe, Tubing, and 
Fittings

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 1785 (1994) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1994) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1994) Threaded Poly(Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1994a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (1994) Socket-Type Poly(Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2564 (1993) Solvent Cements for Poly(Vinyl 

Page  1



Chloride)(PVC) Plastic Piping Systems

ASTM D 2657 (1990) Heat-Joining Polyolefin Pipe and 
Fittings

ASTM D 2774 (1972; R 1983) Underground Installation of 
Thermoplastic Pressure Piping

ASTM D 2855 (1993) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM D 2996 (1995) Filament-Wound "Fiberglass" 
(Glass-Fiber-Reinforced 
Thermosetting-Resin) Pipe

ASTM D 2997 (1995) Centrifugally Cast "Fiberglass" 
(Glass-Fiber-Reinforced-Thermosetting-Resin) 
Pipe

ASTM D 3839 (1994a) Underground Installation of 
"Fiberglass" (Glass-Fiber-Reinforced 
Thermosetting Resin) Pipe

ASTM F 477 (1995) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.1 (1989) Cast Iron Pipe Flanges and Flanged 
Fittings

ASME B16.3 (1992) Malleable Iron Threaded Fittings, 
Classes 150 and 300

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B36.10M (1985; R 1994) Welded and Seamless Wrought 
Steel Pipe

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C104 (1990) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water

AWWA C105 (1993) Polyethylene Encasement for 
Ductile-Iron Piping for Water and Other 
Liquids

AWWA C110 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 In. Through 48 In. (75 mm 
through 1200 mm), for Water and Other 
Liquids
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AWWA C111 (1990) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C115 (1988) Flanged Ductile-Iron Pipe with 
Threaded Flanges

AWWA C151 (1991) Ductile-Iron Pipe, Centrifugally 
Cast, for Water or Other Liquids

AWWA C153 (1994) Ductile-Iron Compact Fittings, 3 
In. Through 16 In., for Water and Other 
Liquids

AWWA C200 (1991) Steel Water Pipe - 6 In. (150 mm) 
and Larger

AWWA C203 (1991) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA C205 (1989) Cement-Mortar Protective Lining and 
Coating for Steel Water Pipe - 4 In. and 
Larger - Shop Applied

AWWA C207 (1994) Steel Pipe Flanges for Waterworks 
Service - Sizes 4 In. Through 144 In.

AWWA C208 (1983; C208a; R 1989) Dimensions for 
Fabricated Steel Water Pipe Fittings

AWWA C209 (1990) Cold-Applied Tape Coatings for 
theExterior of Special Sections, 
Connections,and Fittings for Steel Water 
Pipelines

AWWA C300 (1989) Reinforced Concrete Pressure Pipe, 
Steel-Cylinder Type, for Water and Other 
Liquids

AWWA C301 (1992) Prestressed Concrete Pressure Pipe, 
Steel-Cylinder Type, for Water and Other 
Liquids

AWWA C303 (1987; Errata Jan 1988) Reinforced 
Concrete Pressure Pipe, Steel Cylinder 
Type, Pretensioned, for Water and Other 
Liquids

AWWA C500 (1993) Gate Valves for Water and Sewerage 
Systems

AWWA C502 (1985) Dry-Barrel Fire Hydrants

AWWA C503 (1988) Wet-Barrel Fire Hydrants

AWWA C504 (1994) Rubber-Seated Butterfly Valves

AWWA C509 (1994) Resilient-Seated Gate Valves for 
Water and Sewerage Systems

AWWA C600 (1993) Installation of Ductile-Iron Water 
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Mains and Their Appurtenances

AWWA C606 (1987) Grooved and Shouldered Joints

AWWA C651 (1992) Disinfecting Water Mains

AWWA C700 (1995) Cold-Water Meters - Displacement 
Type, Bronze Main Case

AWWA C701 (1988) Cold-Water Meters - Turbine Type, 
for Customer Service

AWWA C702 (1992) Cold-Water Meters - Compound Type

AWWA C703 (1986) Cold-Water Meters - Fire Service 
Type

AWWA C704 (1992) Cold-Water Meters - Propeller Type 
for Main Line Applications

AWWA C706 (1991; C706a) Direct-Reading 
Remote-Registration Systems for Cold-Water 
Meters

AWWA C707 (1982; R 1992) Encoder-Type 
Remote-Registration Systems for Cold-Water 
Meters

AWWA C800 (1989) Underground Service Line Valves and 
Fittings

AWWA C900 (1989; C900a) Polyvinyl Chloride (PVC) 
Pressure Pipe, 4 In. Through 12 In., for 
Water Distribution

AWWA C901 (1988; Errata Apr 1988) Polyethylene (PE) 
Pressure Pipe and Tubing, 1/2 In. Through 
3 In., for Water Service

AWWA C905 (1988) Polyvinyl Chloride (PVC) Water 
Transmission Pipe, Nominal Diameters 14 
In.  Through 36 In.

AWWA C950 (1988) Fiberglass Pressure Pipe

AWWA M23 (1980) Manual: PVC Pipe - Design and 
Installation

ASBESTOS CEMENT PIPE PRODUCERS ASSOCIATION (ACPPA)

ACPPA-01 (1988) Recommended Work Practices for A/C 
Pipe

DUCTILE IRON PIPE RESEARCH ASSOCIATION (DIPRA)

DIPRA-01 (1992; Errata May 1993) Thrust Restraint 
Design for Ductile Iron Pipe

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGS                INDUSTRY (MSS)
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MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 24 (1995) Installation of Private Fire 
Service Mains and Their Appurtenances

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325M (1991) Fire Hazard Properties of Flammable 
Liquids, Gases, and Volatile Solids

NFPA 704 (1990) Identification of the Fire Hazards 
of Materials

NFPA 1961 (1992) Fire Hose

NSF INTERNATIONAL (NSF)

NSF Std 14 (1965; Rev Nov 1990) Plastics Piping 
Components and Related Materials

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC Paint 21 (1991) White or Colored Silicone Alkyd 
Paint

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw 
Linseed Oil and Alkyd Primer (without Lead 
and Chromate Pigments)

1.2   PIPING

This section covers water service lines, and connections to building 
service at a point approximately  5 feet outside buildings and structures 
to which service is required.  The Contractor shall have a copy of the 
manufacturer's recommendations for each material or procedure to be 
utilized available at the construction site at all times.

1.2.1   Service Lines

Piping for water service lines less than  3 inchesin diameter shall be 
galvanized steel, polyvinyl chloride (PVC) plastic, polyethylene, or copper 
tubing, unless otherwise shown or specified.  Piping for water service 
lines for sizes  3 inchesand larger shall be ductile iron, polyvinyl 
chloride (PVC) plastic through  12 inch nominal diameter, filament-wound or 
centrifugally cast reinforced thermosetting resin, reinforced plastic 
mortar pressure pipe or steel, unless otherwise shown or specified.

1.2.4   Sprinkler Supply Lines

Piping for water lines supplying sprinkler systems for building fire 
protection shall conform to NFPA 24 from the point of connection with the 
water distribution system to the building  5 foot line.

1.2.6   Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the 
applicable provisions of Section , except as modified herein.
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1.3   UNIT PRICES

Measurement and payment will be based on completed work performed in 
accordance with the drawings, specifications, and the contract payment 
schedules.  No payment will be made under this section for excavation, 
trenching, or backfilling.  Payment for such work will be made under 
Section 02221 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS 
EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS.

1.3.1   Measurement

The length of water lines to be paid for will be determined by measuring 
along the centerlines of the various sizes of pipe furnished and installed. 
Pipe will be measured from center of fitting to center of fitting, from 
center of water distribution line to end of service connection, and from 
center of water distribution line to center of hydrant.  No deduction will 
be made for the space occupied by valves or fittings.

1.3.2   Payment

Payment will be made for water lines at the contract unit price per linear 
foot for the various types and sizes of water lines, and shall be full 
compensation for all pipes, joints, specials, and fittings, complete in 
place.  Payment for fire hydrants, gate valves, valve boxes, and standard 
valve manholes will be made at the respective contract unit price each for 
such items complete in place.  Payment will include the furnishing of all 
testing, plant, labor, and material and incidentals necessary to complete 
the work, as specified and as shown.

1.4   MANUFACTURER'S REPRESENTATIVE

The Contractor shall negotiate to have a manufacturer's field 
representative present at the jobsite during the installation and testing 
of PE, RTRP, and/or RPMP pipe to provide technical assistance and to verify 
that the materials are being installed in accordance with the 
manufacturer's prescribed procedures.  When the representative feels that 
the Contractor is installing and testing the PE, RTRP, and/or RPMP pipe in 
a satisfactory manner, certification shall be written to note which 
individuals employed by the Contractor are capable of properly installing 
the pipe.  The field representative shall advise the Contractor of 
unsatisfactory conditions immediately when they occur.  Such conditions 
include improper diameter of pipe ends, damaged interior liner, poorly 
prepared joints, improper curing of joints, moving pipe before joints are 
cured, bending pipe to follow abrupt changes in trench contours, leaving 
pipe ends open in trench overnight, not properly drying joints after rain 
storms, exceeding effective adhesive life, sharp objects in trench bed, 
backfill that could damage pipe, improper procedure for concrete encasement 
of pipe, omission of thrust blocks at changes in direction or any other 
conditions which could have an adverse effect on the satisfactory 
completion and operation of the piping system.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Installation; FIO.
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The manufacturer's recommendations for each material or procedure to be 
utilized.

SD-08 Statements

Waste Water Disposal Method; FIO.

The method proposed for disposal of waste water from hydrostatic tests and 
disinfection, prior to performing hydrostatic tests.

Satisfactory Installation; FIO.

A statement signed by the principal officer of the contracting firm stating 
that the installation is satisfactory and in accordance with the contract 
drawings and specifications and the manufacturer's prescribed procedures 
and techniques, upon completion of the project and before final acceptance.

SD-09 Reports

Bacteriological Disinfection; FIO.

Test results from commercial laboratory verifying disinfection.

SD-13 Certificates

Manufacturer's Representative; FIO.

The name and qualifications of the manufacturer's representative and 
written certification from the manufacturer that the representative is 
technically qualified in all phases of PE, RTRP, and/or RPMP pipe laying 
and jointing and experienced to supervise the work and train the 
Contractor's field installers, prior to commencing installation.

Installation; FIO.

A statement signed by the manufacturer's field representative certifying 
that the Contractor's personnel are capable of properly installing the pipe 
on the project.

Meters; FIO.

Manufacturer's certificate stating that each meter furnished has been 
tested for accuracy of registration and compliance with the accuracy and 
capacity requirements of the appropriate AWWA standard.

1.6   HANDLING

Pipe and accessories shall be handled so as to ensure delivery to the 
trench in sound, undamaged condition.  Particular care shall be taken not 
to injure the pipe coating or lining.  If the coating or lining of any pipe 
or fitting is damaged, the repair shall be made by the Contractor at his 
expense in a satisfactory manner.  No other pipe or material of any kind 
shall be placed inside a pipe or fitting after the coating has been 
applied.  Pipe shall be carried into position and not dragged.  Use of 
pinch bars and tongs for aligning or turning pipe will be permitted only on 
the bare ends of the pipe.  The interior of pipe and accessories shall be 
thoroughly cleaned of foreign matter before being lowered into the trench 
and shall be kept clean during laying operations by plugging or other 
approved method.  Before installation, the pipe shall be inspected for 
defects.  Material found to be defective before or after laying shall be 
replaced with sound material without additional expense to the Government. 
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Rubber gaskets that are not to be installed immediately shall be stored in 
a cool and dark place.

1.6.1   Coated and Wrapped Steel Pipe

Coated and wrapped steel pipe shall be handled in conformance with AWWA C203.

1.6.2   Polyethylene (PE) Pipe

PE pipe, fittings, and accessories shall be handled in conformance with 
AWWA C901.

1.6.3   Miscellaneous Plastic Pipe and Fittings

Polyvinyl Chloride (PVC), Reinforced Thermosetting Resin Pipe (RTRP), and 
Reinforced Plastic Mortar Pressure (RPMP) pipe and fittings shall be 
handled and stored in accordance with the manufacturer's recommendations.  
Storage facilities shall be classified and marked in accordance with NFPA 
704, with classification as indicated in NFPA 49 and NFPA 325M.

PART 2   PRODUCTS

2.1   PIPE

Pipe shall conform to the respective specifications and other requirements 
specified below.

2.1.2   Plastic Pipe

2.1.2.1   Polyethylene Plastic (PE)

Pipe, tubing, and heat-fusion fittings shall conform to AWWA C901.

2.1.2.2   Polyvinyl Chloride (PVC) Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming 
to ASTM D 1784, Class 12454B.

a.  Pipe Less Than  4 inch Diameter:

(1)  Screw-Joint:  Pipe shall conform to dimensional requirements 
of ASTM D 1785 Schedule 80, with joints meeting requirements of  
150 psi working pressure,  200 psi hydrostatic test pressure, 
unless otherwise shown or specified.  Pipe couplings when used, 
shall be tested as required by ASTM D 2464.

(2)  Elastomeric-Gasket Joint:  Pipe shall conform to dimensional 
requirements of ASTM D 1785.  Schedule 40 with joints meeting the 
requirements of  150 psi working pressure,  200 psi hydrostatic 
test pressure, unless otherwise shown or specified, or it may be 
pipe conforming to requirements of ASTM D 2241, elastomeric joint, 
with the following applications:

                            Maximum Working             Minimum Hydrostatic
       SDR                     Pressure                       Pressure
                                 psi                            psi
      _______              _________________           _____________________

       26                         100                           133
       21                         120                           160
       17                         150                           200
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                            Maximum Working             Minimum Hydrostatic
       SDR                     Pressure                       Pressure
                                 psi                            psi
      _______              _________________           _____________________
       13.5                       200                           266

(3) Solvent Cement Joint:  Pipe shall conform to dimensional 
requirements of ASTM D 1785 or ASTM D 2241 with joints meeting the 
requirements of  150 psi working pressure and  200 psi hydrostatic 
test pressure.

b.  Pipe  4 Inch through 12 Inch Diameter:  Pipe, couplings and 
fittings shall conform to AWWA C900, Class 150, CIOD pipe 
dimensions, elastomeric-gasket joint, unless otherwise shown or 
specified.

c.  Pipe  14 Inch through 36 Inch Diameter:  Pipe shall conform to 
AWWA C905 unless otherwise shown or specified.

2.1.5   Ductile-Iron Pipe

Ductile-iron pipe shall conform to AWWA C151, working pressure not less 
than  150 psi, unless otherwise shown or specified.  Pipe shall be 
cement-mortar lined in accordance with AWWA C104.  Linings shall be 
standard.  Flanged ductile iron pipe with threaded flanges shall be in 
accordance with AWWA C115.

2.2   FITTINGS AND SPECIALS

2.2.2   Polyvinyl Chloride (PVC) Pipe

a.  For pipe less than  4 inch diameter, fittings for threaded pipe 
shall conform to requirements of ASTM D 2464, threaded to conform 
to the requirements of ASME B1.20.1 for use with Schedule 80 pipe 
and fittings, fittings for solvent cement jointing shall conform 
to ASTM D 2466 or ASTM D 2467, and fittings for elastomeric-gasket 
joint pipe shall be iron conforming to AWWA C110 or AWWA C111.  
Iron fittings and specials shall be cement-mortar lined (standard 
thickness) in accordance with AWWA C104.

b.  For pipe  4 inch diameter and larger, fittings and specials shall 
be iron, bell end in accordance with AWWA C110,  150 psi pressure 
rating unless otherwise shown or specified, except that profile of 
bell may have special dimensions as required by the pipe 
manufacturer; or may be fittings and specials of the same material 
as the pipe with elastomeric gaskets, all in conformance with AWWA 
C900.  Iron fittings and specials shall be cement-mortar lined 
(standard thickness) in accordance with AWWA C104.  Fittings shall 
be bell and spigot or plain end pipe, or as applicable.  Ductile 
iron compact fittings shall be in accordance with AWWA C153.

2.2.4   Ductile-Iron Pipe

Fittings and special shall be suitable for  150 psi pressure rating, unless 
otherwise specified.  Fittings and specials for mechanical joint pipe shall 
conform to AWWA C110.  Fittings and specials for use with push-on joint 
pipe shall conform to AWWA C110 and AWWA C111.  Fittings and specials for 
grooved and shouldered end pipe shall conform to AWWA C606.  Fittings and 
specials shall be cement-mortar lined (standard thickness) in accordance 
with AWWA C104.  Ductile iron compact fittings shall conform to AWWA C153.  
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All fittings and specials shall have a bonded coating which conforms to 
AWWA C209.

2.3   JOINTS

2.3.2   Plastic Pipe

2.3.2.1   Polyethylene (PE) Pipe

Joints for pipe fittings and couplings shall be strong tight joints as 
specified for PE in Paragraph INSTALLATION.  Joints connecting pipe of 
differing materials shall be made in accordance with the manufacturer's 
recommendation as approved by the Contracting Officer.

2.3.2.2   Polyvinyl Chloride Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe.  Joints 
connecting pipe of differing materials shall be made in accordance with the 
manufacturer's recommendations as approved by the Contracting Officer.

2.3.3   RPMP Pipe

Joints shall be mechanical or bell and spigot type with elastomeric gasket.

2.3.5   Ductile-Iron Pipe

a.  Mechanical joints shall be of the stuffing box type and shall 
conform to AWWA C111.

b.  Push-on joints shall conform to AWWA C111.

c.  Rubber gaskets and lubricant shall conform to the applicable 
requirements of AWWA C111.

2.3.7   Bonded Joints

For all ferrous pipe, a metallic bond shall be provided at each joint, 
including joints made with flexible couplings, caulking, or rubber gaskets, 
of ferrous-metallic piping to effect continuous conductivity.  The bond 
wire shall be Size 1/0 copper conductor suitable for direct burial shaped 
to stand clear of the joint.  The bond shall be of the thermal weld type.

2.3.8   Isolation Joints

Isolation joints shall be installed between nonthreaded ferrous and 
nonferrous metallic pipe, fittings and valves.  Isolation joints shall 
consist of a sandwich-type flange isolation gasket of the dielectric type, 
isolation washers, and isolation sleeves for flange bolts.  Isolation 
gaskets shall be full faced with outside diameter equal to the flange 
outside diameter.  Bolt isolation sleeves shall be full length.  Units 
shall be of a shape to prevent metal-to-metal contact of dissimilar 
metallic piping elements.

a.  Sleeve-type couplings shall be used for joining plain end pipe 
sections.  The two couplings shall consist of one steel middle 
ring, two steel followers, two gaskets, and the necessary steel 
bolts and nuts to compress the gaskets.

b.  Split-sleeve type couplings may be used in aboveground 
installations when approved in special situations and shall 
consist of gaskets and a housing in two or more sections with the 
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necessary bolts and nuts.

2.3.9   Copper Tubing

Joints shall be compression-pattern flared and shall be made with fittings 
hereinafter specified.

2.4   VALVES

2.4.2   Gate Valves

Gate valves shall be designed for a working pressure of not less than  150 
psi.  Valve connections shall be as required for the piping in which they 
are installed.  Valves shall have a clear waterway equal to the full 
nominal diameter of the valve, and shall be opened by turning 
counterclockwise.  The operating nut or wheel shall have an arrow, cast in 
the metal, indicating the direction of opening.

a.  Valves smaller than  3 inches shall be all bronze and shall 
conform to MSS SP-80, Type 1, Class 150.

b.  Valves  3 inches and larger shall be iron body, bronze mounted, 
and shall conform to AWWA C500.  Flanges shall not be buried.  An 
approved pit shall be provided for all flanged connections.

c.  Resilient-Seated Gate Valves:  For valves  3 to 12 inches in size, 
resilient-seated gate valves shall conform to AWWA C509.

d.  All valves shall have a bonded coating which conforms to AWWA C209.

2.4.3   Rubber-Seated Butterfly Valves

Rubber-seated butterfly valves shall conform to the performance 
requirements of AWWA C504.  Wafer type valves conforming to the performance 
requirements of AWWA C504 in all respects, but not meeting laying length 
requirements will be acceptable if supplied and installed with a spacer 
providing the specified laying length.  All tests required by AWWA C504 
shall be met.  Flanged-end valves shall be installed in an approved pit and 
provided with a union or sleeve-type coupling in the pit to permit 
removal.  Mechanical-end valves  3 inchesthrough  10 inches in diameter may 
be direct burial if provided with a suitable valve box, means for manual 
operation, and an adjacent pipe joint to facilitate valve removal.  Valve 
operators shall restrict closing to a rate requiring approximately 60 
seconds, from fully open to fully closed.

2.4.5   Vacuum and Air Relief Valves

Vacuum and air relief valves shall be of the size shown and shall be of a 
type that will release air and prevent the formation of a vacuum.  The 
valves shall automatically release air when the lines are being filled with 
water and shall admit air into the line when water is being withdrawn in 
excess of the inflow. Valves shall be iron body with bronze trim and 
stainless steel float.

2.4.6   Indicator Post for Valves

Each valve shown on the drawings with the designation "P.I.V." shall be 
equipped with indicator post conforming to the requirements of NFPA 24.  
Operation shall be by a wrench which will be attached to each post.

2.5   VALVE BOXES
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Valve boxes shall be cast iron or concrete, except that concrete boxes may 
be installed only in locations not subjected to vehicular traffic. 
Cast-iron boxes shall be extension type with slide-type adjustment and with 
flared base.  The minimum thickness of metal shall be  3/16 inch.  Concrete 
boxes shall be the standard product of a manufacturer of precast concrete 
equipment.  The word "WATER" shall be cast in the cover.  The box length 
shall adapt, without full extension, to the depth of cover required over 
the pipe at the valve location.All valve boxes shall be provided with 18" x 
18" x 6" concrete pad which surrounds them at the pavement or ground 
surface.   

2.6   VALVE PITS

Valve pits shall be constructed at locations indicated or as required above 
and in accordance with the details shown.  Concrete shall have compressive 
strength of  3000 psi in accordance with Section 03300CAST-IN-PLACE 
STRUCTURAL CONCRETE.

2.9   MISCELLANEOUS ITEMS

2.9.5   Tapping Sleeves

Tapping sleeves of the sizes indicated for connection to existing main 
shall be the cast gray, ductile, or malleable-iron, split-sleeve type with 
flanged or grooved outlet, and with bolts, follower rings and gaskets on 
each end of the sleeve.  Construction shall be suitable for a maximum 
working pressure of  150 psi.  Bolts shall have square heads and hexagonal 
nuts.  Longitudinal gaskets and mechanical joints with gaskets shall be as 
recommended by the manufacturer of the sleeve.  When using grooved 
mechanical tee, it shall consist of an upper housing with full locating 
collar for rigid positioning which engages a machine-cut hole in pipe, 
encasing an elastomeric gasket which conforms to the pipe outside diameter 
around the hole and a lower housing with positioning lugs, secured together 
during assembly by nuts and bolts as specified, pretorqued to  50 
foot-pound.  Tapping sleeves shall ahve a bonded coating which conforms to 
AWWA C209.

2.9.7   Disinfection

Chlorinating materials shall conform to the following:

Chlorine, Liquid:  AWWA B301.

Hypochlorite, Calcium and Sodium:  AWWA B300.

2.9.8   Meters

Meters shall be the type and size shown on the drawings or specified 
herein.  Meters of each of the various types furnished and installed under 
this contract shall be supplied by one manufacturer.

2.9.8.1   Displacement Type

Displacement type meters shall conform to AWWA C700.  Registers shall be 
straight-reading and shall read in U.S. gallons.  Meters in sizes  1/2 inch 
through  1 inchshall be frost-protection design.  Connections shall be 
suitable to the type of pipe and conditions encountered.  Register type 
shall be a direct-reading remote register designed in accordance with AWWA 
C706.  Meters shall comply with the accuracy and capacity requirements of 
AWWA C700.
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2.9.9   Meter Boxes

Meter boxes shall be of cast iron, concrete, or plastic.  The boxes shall 
be of sufficient size to completely enclose the meter and shut-off valve or 
service stop.  Meter boxes set in paved areas subject to vehicular traffic 
shall be cast iron, or concrete with cast iron lid and cast iron meter 
reader lid.  Boxes set in sidewalks, not subject to vehicular traffic, 
shall use concrete covers with cast iron meter reader lids.  Plastic boxes 
and lids shall be used in unpaved areas or grass areas not subject to 
vehicular traffic.  Box height shall extend from invert of the meter to 
final grade at the meter location.  The lid shall have the word "WATER" 
cast in it.

2.10   Meter Vaults

Large meters shall be installed in reinforced concrete vaults in accordance 
with the details shown on the drawings.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without 
damage to the pipe.  Unless otherwise recommended by the manufacturer and 
authorized by the Contracting Officer, cutting shall be done with an 
approved type mechanical cutter.  Wheel cutter shall be used when 
practicable.  Copper tubing shall be cut square and all burrs shall be 
removed.  Squeeze type mechanical cutters shall not be used for ductile 
iron.

3.1.2   Adjacent Facilities

3.1.2.1   Sewer Lines

Where the location of the water pipe is not clearly defined in dimensions 
on the drawings, the water pipe shall not be laid closer horizontally than  
10 feet from a sewer except where the bottom of the water pipe will be at 
least  12 inches above the top of the sewer pipe, in which case the water 
pipe shall not be laid closer horizontally than  6 feet from the sewer.  
Where water lines cross under gravity-flow sewer lines, the sewer pipe for 
a distance of at least 10 feet each side of the crossing shall be fully 
encased in concrete or shall be made of pressure pipe with no joint located 
within  3 feet horizontally of the crossing.  Water lines shall in all 
cases cross above sewage force mains or inverted siphons and shall be not 
less than  2 feet above the sewer main.  Joints in the sewer main, closer 
horizontally than  3 feet to the crossing, shall be encased in concrete.

3.1.2.2   Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas 
lines, fuel lines, or electric wiring.

3.1.2.3   Copper Tubing

Copper tubing shall not be installed in the same trench with ferrous piping 
materials.

3.1.2.4   Nonferrous Metallic Pipe
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Where nonferrous metallic pipe, e.g. copper tubing, crosses any ferrous 
piping material, a minimum vertical separation of  12 inchesshall be 
maintained between pipes.

3.1.3   Joint Deflection

3.1.3.2   Flexible Plastic Pipe

Maximum offset in alignment between adjacent pipe joints shall be as 
recommended by the manufacturer and approved by the Contracting Officer, 
but in no case shall it exceed 5 degrees.

3.1.3.3   Ductile-Iron Pipe

The maximum allowable deflection shall be as given in AWWA C600.  If the 
alignment requires deflection in excess of the above limitations, special 
bends or a sufficient number of shorter lengths of pipe shall be furnished 
to provide angular deflections within the limit set forth.

3.1.4   Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means of 
derrick, ropes, belt slings, or other authorized equipment.  Under no 
circumstances shall any of the water-line materials be dropped or dumped 
into the trench.  Care shall be taken to avoid abrasion of the pipe 
coating.  Except where necessary in making connections with other lines or 
as authorized by the Contracting Officer, pipe shall be laid with the bells 
facing in the direction of laying.  The full length of each section of pipe 
shall rest solidly upon the pipe bed, with recesses excavated to 
accommodate bells, couplings, and joints.  A 6" layer of sand bedding shall 
be installed around pipe.  Pipe that has the grade or joint disturbed after 
laying shall be taken up and relaid.  Pipe shall not be laid in water or 
when trench conditions are unsuitable for the work.  Water shall be kept 
out of the trench until joints are complete.  When work is not in progress, 
open ends of pipe, fittings, and valves shall be securely closed so that no 
trench water, earth, or other substance will enter the pipes or fittings.  
Where any part of the coating or lining is damaged, the repair shall be 
made by the Contractor at his expense in a satisfactory manner.  Pipe ends 
left for future connections shall be valved, plugged, or capped, and 
anchored, as shown.

3.1.4.2   Plastic Pipe Installation

RTRP shall be installed in accordance with ASTM D 3839.  RPMP shall be 
installed in accordance with the recommendations of the manufacturer.  PE 
Pipe shall be installed in accordance with ASTM D 2774.  PVC pipe shall be 
installed in accordance with AWWA M23.  A #10 tracer wire shall be provided 
and installed.  Wire shall be continuous and accessible above ground.  

3.1.4.3   Connections

Where connections are made between new work and existing mains, the 
connections shall be made by using specials and fittings to suit the actual 
conditions.  When made under pressure, these connections shall be installed 
using standard methods as approved by the Contracting Officer.  Connections 
to existing asbestos-cement pipe shall be made in accordance with ACPPA-01.

3.1.4.4   Penetrations

Pipe passing through walls of valve pits and structures shall be provided 
with ductile-iron or Schedule 40 steel wall sleeves.  Annular space between 
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walls and sleeves shall be filled with rich cement mortar.  Annular space 
between pipe and sleeves shall be filled with mastic.

3.1.4.5   Flanged Pipe

Flanged pipe shall only be installed above ground or with the flanges in 
valve pits.

3.1.5   Jointing

3.1.5.2   Polyethylene (PE) Pipe

Jointing shall comply with ASTM D 2657, Technique I-Socket Fusion or 
Technique II-Butt Fusion.

3.1.5.3   Polyvinyl Chloride (PVC) Plastic Pipe

a.  Pipe less than  4 inch diameter:  Threaded joints shall be made by 
wrapping the male threads with approved thread tape or applying an 
approved lubricant, then threading the joining members together.  
The joint shall be tightened using strap wrenches to prevent 
damage to the pipe and/or fitting.  To avoid excessive torque, 
joints shall be tightened no more than one thread past 
hand-tight.  Preformed rubber-ring gaskets for elastomeric-gasket 
joints shall be made in accordance with requirements of ASTM F 477 
and as required herein.  All pipe ends for push-on joints shall be 
beveled to facilitate assembly and marked to indicate when the 
pipe is fully seated.  The gasket shall be prelubricated to 
prevent displacement.  The gasket and ring groove in the bell or 
coupling shall match.  The manufacturer of the pipe or fitting 
shall supply the elastomeric gasket.  Couplings shall be provided 
with stops or centering rings to assure that the coupling is 
centered on the joint.  Solvent cement joints shall use sockets 
conforming to the requirements of ASTM D 2467.  The solvent cement 
used shall meet the requirements of ASTM D 2564; the joint 
assembly shall be made in accordance with ASTM D 2855 and the 
manufacturer's specific recommendations.

b.  Pipe  4 inch through 12 inch diameter:  Joints shall be 
elastomeric-gasket as specified in AWWA C900.  Jointing procedure 
shall be as specified for pipe less than  4 inch diameter with 
configuration using elastomeric ring gasket.

c.  Pipe  14 inch through 36 inch diameter:  Joints shall be 
elastomeric-gasket push-on joints made in accordance with AWWA M23.

3.1.5.5   Ductile-Iron Pipe

Mechanical and push-on type joints shall be installed in accordance with 
AWWA C600 for buried lines or AWWA C606 for grooved and shouldered pipe 
above ground or in pits.

3.1.5.8   Copper Tubing

Joints shall be made with flared fittings.  The flared end tube shall be 
pulled tightly against the tapered part of the fitting by a nut which is 
part of the fitting, so there is metal-to-metal contact.

3.1.5.9   Bonded Joints

Bonded joints shall be installed in accordance with details specified for 
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joints in paragraph JOINTS.

3.1.5.10   Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance 
with details specified in paragraph JOINTS.  Dielectric unions shall be 
encapsulated in a field-poured coal-tar covering, with at least 1/8 inch 
thickness of coal tar over all fitting surfaces.

3.1.5.11   Connections

Connections between different types of pipe and accessories shall be made 
with transition fittings approved by the Contracting Officer.

3.1.6   Service Lines

Service lines shall include the pipeline connecting building piping to 
water distribution lines to the connections with the building service at a 
point approximately  5 feet outside the building where such building 
service exists.  Where building services are not installed, the Contractor 
shall terminate the service lines approximately  5 feet from the site of 
the proposed building at a point designated by the Contracting Officer.  
Such service lines shall be closed with plugs or caps.  All service stops 
and valves shall be provided with service boxes.  Service lines shall be 
constructed in accordance with the following requirements:

3.1.6.4   Service Lines Larger than  2 Inches

Service lines larger than  2 inches shall be connected to the main by a 
tapped saddle, tapping sleeve and valve, service clamp or reducing tee, 
depending on the main diameter and the service line diameter, and shall 
have a gate valve.  Lines  3 inches and larger may use rubber-seated 
butterfly valves as specified above, or gate valves.

3.1.6.5   Service Lines for Sprinkler Supplies

Water service lines used to supply building sprinkler systems for fire 
protection shall be connected to the water distribution main in accordance 
with NFPA 24.

3.1.8   Setting of Fire Hydrants, Meters, Valves and Valve Boxes

3.1.8.2   Meters

Meters and meter boxes shall be installed at the locations shown on the 
drawings.  The meters shall be centered in the boxes to allow for reading 
and ease of removal or maintenance.

3.1.8.3   Valves

After delivery, valves, including those in hydrants, shall be drained to 
prevent freezing and shall have the interiors cleaned of all foreign matter 
before installation.  Stuffing boxes shall be tightened and hydrants and 
valves shall be fully opened and fully closed to ensure that all parts are 
in working condition.  Check, pressure reducing, vacuum, and air relief 
valves shall be installed in valve pits.  Valves and valve boxes shall be 
installed where shown or specified, and shall be set plumb.  Valve boxes 
shall be centered on the valves.  Boxes shall be installed over each 
outside gate valve unless otherwise shown.  Where feasible, valves shall be 
located outside the area of roads and streets.  Earth fill shall be 
carefully tamped around each valve box or pit to a distance of 4 feet on 
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all sides of the box, or the undisturbed trench face if less than  4 feet.

3.1.8.4   Service Boxes

Where water lines are located below paved streets having curbs, the boxes 
shall be installed directly back of the curbs.  Where no curbing exists, 
service boxes shall be installed in accessible locations, beyond the limits 
of street surfacing, walks and driveways.

3.1.9   Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where 
shown.

3.1.10   Thrust Restraint

Plugs, caps, tees and bends deflecting 11-1/4 degrees or more, either 
vertically or horizontally, on waterlines  4 inches in diameter or larger, 
and fire hydrants shall be provided with thrust restraints.  Valves shall 
be securely anchored or shall be provided with thrust restraints to prevent 
movement.  Thrust restraints shall be either thrust blocks or, for 
ductile-iron pipes, restrained joints.

3.1.10.1   Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 
2-1/2 sand, 5 gravel; and having a compressive strength of not less than  
2,000 psi after 28 days.  Blocking shall be placed between solid ground and 
the hydrant or fitting to be anchored.  Unless otherwise indicated or 
directed, the base and thrust bearing sides of thrust blocks shall be 
poured directly against undisturbed earth.  The sides of thrust blocks not 
subject to thrust may be poured against forms.  The area of bearing shall 
be as shown or as directed.  Blocking shall be placed so that the fitting 
joints will be accessible for repair.  Steel rods and clamps, protected by 
galvanizing or by coating with bituminous paint, shall be used to anchor 
vertical down bends into gravity thrust blocks.

3.1.10.2   Restrained Joints

For ductile-iron pipe, restrained joints shall be designed by the 
Contractor or the pipe manufacturer in accordance with DIPRA-01.

3.1.11   CATHODIC PROTECTION

Cathodic protection shall be provided and installed on all new buried 
metallic pipes, valves, risers and fittings.

3.2   HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust blocking 
for fitting or hydrants, the hydrostatic tests shall not be made until at 
least 5 days after installation of the concrete thrust blocking, unless 
otherwise approved.

3.2.1   Pressure Test

After the pipe is laid, the joints completed, fire hydrants permanently 
installed, and the trench partially backfilled leaving the joints exposed 
for examination, the newly laid piping or any valved section of piping 
shall, unless otherwise specified, be subjected for 1 hour to a hydrostatic 
pressure test of 200 psi.  Water supply lines designated on the drawings 
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shall be subjected for 1 hour to a hydrostatic pressure test of  200 psi.  
Each valve shall be opened and closed several times during the test.  
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully 
examined during the partially open trench test.  Joints showing visible 
leakage shall be replaced or remade as necessary.  Cracked or defective 
pipe, joints, fittings, hydrants and valves, discovered in consequence of 
this pressure test shall be removed and replaced with sound material, and 
the test shall be repeated until the test results are satisfactory.  The 
requirement for the joints to remain exposed for the hydrostatic tests may 
be waived by the Contracting Officer when one or more of the following 
conditions is encountered:

a.  Wet or unstable soil conditions in the trench.

b.  Compliance would require maintaining barricades and walkways 
around and across an open trench in a heavily used area that would 
require continuous surveillance to assure safe conditions.

c.  Maintaining the trench in an open condition would delay completion 
of the contract.

The Contractor may request a waiver, setting forth in writing the reasons 
for the request and stating the alternative procedure proposed to comply 
with the required hydrostatic tests.  Backfill placed prior to the tests 
shall be placed in accordance with the requirements of Section 02221.

3.2.2   Leakage Test

Leakage test shall be conducted after the pressure tests have been 
satisfactorily completed.  The duration of each leakage test shall be at 
least 2 hours, and during the test the water line shall be subjected to not 
less than  200 psi pressure.  Water supply lines designated on the drawings 
shall be subjected to a pressure equal to  200psi.  Leakage is defined as 
the quantity of water to be supplied into the newly laid pipe, or any 
valved or approved section thereof, necessary to maintain pressure within  
5 psi of the specified leakage test pressure after the pipe has been filled 
with water and the air expelled.  No piping installation will be accepted 
if leakage exceeds the allowable leakage which is determined by the 
following formula:

L = 0.0001351ND(P raised to 1/2 power)

L = Allowable leakage in gallons per hour
N = Number of joints in the length of pipeline tested
D = Nominal diameter of the pipe in inches
P = Average test pressure during the leakage test, in psi gauge

Should any test of pipe disclose leakage greater than that calculated by 
the above formula, the defective joints shall be located and repaired until 
the leakage is within the specified allowance, without additional cost to 
the Government.

3.2.3   Time for Making Test

Except for joint material setting or where concrete thrust blocks 
necessitate a 5-day delay, pipelines jointed with rubber gaskets, 
mechanical or push-on joints, or couplings may be subjected to hydrostatic 
pressure, inspected, and tested for leakage at any time after partial 
completion of backfill.  Cement-mortar lined pipe may be filled with water 
as recommended by the manufacturer before being subjected to the pressure 
test and subsequent leakage test.
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3.2.4   Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or 
both of the following procedures.  Regardless of the sequence of tests 
employed, the results of pressure tests, leakage tests, and disinfection 
shall be satisfactory as specified.  All replacement, repair or retesting 
required shall be accomplished by the Contractor at no additional cost to 
the Government.

a.  Pressure test and leakage test may be conducted concurrently.

b.  Hydrostatic tests and disinfection may be conducted concurrently, 
using the water treated for disinfection to accomplish the 
hydrostatic tests.  If water is lost when treated for disinfection 
and air is admitted to the unit being tested, or if any repair 
procedure results in contamination of the unit, disinfection shall 
be reaccomplished.

3.3   DISINFECTION

3.3.1   Bacteriological Disinfection

Before acceptance of potable water operation, each unit of completed 
waterline shall be disinfected as prescribed by AWWA C651.personnel from 
the Contractor's commercial laboratory shall take at least 3  water samples 
from different points, approved by the Contracting Officer, in proper 
sterilized containers and perform a bacterial examination in accordance 
with state approved methods.  The commercial laboratory must be certified 
by the state's approving authority for examination of potable water.  The 
disinfection shall be repeated until tests indicate the absence of 
pollution for at least 2 full days.  The unit will not be accepted until 
satisfactory bacteriological results have been obtained.

3.3.2   Lead Residual

Following the bacteriological disinfection and testing, the system shall be 
flushed with a sufficient velocity of water and sufficient tests performed 
at each hot- and cold-water discharge point until no more than 15 ppb lead 
residuals remain in the system.  All tests and samples shall be performed 
in accordance with state and, if applicable, Federal regulations.  Samples 
for testing are to be collected after a 6-hour continuous period of no 
flushing, and will be considered first draw samples.  The commercial 
laboratory must be certified by the state's approving authority for 
examination of potable water.  Lead residual test results are to be 
submitted to the Contracting Officer.  The system will not be accepted 
until satisfactory bacteriological results and lead residual test results 
have been obtained.  All flushing and testing for lead residuals, including 
all costs, are the responsibility of the Contractor.

3.4   CLEANUP

Upon completion of the installation of water lines, and appurtenances, all 
debris and surplus materials resulting from the work shall be removed.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02812

IRRIGATION (SPRINKLER) SYSTEM

PART 1   GENERAL

1.1  SUMMARY

This section includes the design, performance and related requirements of 
the irrigation system.  Water distribution and service lines not within the 
system are specified in Section 02660 WATER LINES.

1.2  REFERENCES

    The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

        AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

    ASTM A 53    (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

    ASTM B 32    (1996) Solder Metal

    ASTM B 43    (1994) Seamless Red Brass Pipe, Standard 
Sizes

    ASTM B 88    (1996) Seamless Copper Water Tube

    ASTM D 1785   (1994) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

    ASTM D 2241    (1994) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

    ASTM D 2287    (1981; R 1988) Nonrigid Vinyl Chloride 
Polymer and Copolymer Molding and 
Extrusion Compounds.

    ASTM D 2464    (1994) Threaded Poly(Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 80

    ASTM D 2466    (1994a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

    ASTM D 2564    (1993) Solvent Cements for Poly(Vinyl 
Chloride)(PVC) Plastic Piping Systems

    ASTM D 2774    (1972; R 1983) Underground Installation of 
Thermoplastic Pressure Piping

    ASTM D 2855    (1993) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

    ASTM D 3261    (1993) Butt Heat Fusion Polyethylene (PE) 
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Plastic Fittings for Polyethylene (PE) 
Plastic Pipe and Tubing

    ASTM F 441    (1995) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 80

        AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

    ASME A112.26.1M (1984) Water Hammer Arresters

    ASME B1.2    (1983) Gages and Gaging for Unified Inch 
Screw Threads

    ASME B16.3    (1992) Malleable Iron Threaded Fittings, 
Classes 150 and 300

    ASME B16.15    (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

    ASME B16.18    (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

    ASME B16.22    (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

    ASME B40.1    (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

        AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

    ASSE 1015    (1993) Double Check Backflow Prevention 
Assembly

        AMERICAN WATER WORKS ASSOCIATION (AWWA)

    AWWA C509    (1994) Resilient-Seated Gate Valves for 
Water and Sewerage Systems

    AWWA C901    (1988; Errata Apr 1988) Polyethylene (PE) 
Pressure Pipe and Tubing, 1/2 In. Through 
3 In., for Water Service

        FEDERAL SPECIFICATIONS (FS)

    FS 0-F-506    (Rev C) Flux, Soldering; Paste and Liquid.

    FS WW-H-001220    (Basic) Head, Sprinkler, (Underground 
Connected).

    FS WW-S-610    (Rev B; Am 1) Sprinkler, Lawn, (Surface 
Connected).

        FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC 
RESEARCH (FCCHR)

    FCCHR-01    (Jun 1988; 8th Ed) Manual of 
Cross-Connection Control.

        MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
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FITTINGS INDUSTRY (MSS)

    MSS SP-80    (1997) Bronze Gate, Globe, Angle and Check 
Valves

    MSS SP-85    (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

        NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

    NEMA ICS 2    (1993) Industrial Control and Systems, 
Controllers, Contactors, Overload Relays 
Rated Not More Than 2,000 Volts AC or 750 
DC

    NEMA ICS 6    (1993) Industrial Control and Systems 
Enclosures

        NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

    NFPA 70    (1996) National Electrical Code

1.3  SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
DESCRIPTIONS:

SD-01, Data

Design Analysis and Calculations; GA.

As soon as practicable after award of contract and before acquisition of 
any materials, a layout plan, including calculations, showing proposed 
sprinkler system and all applicable appurtenances therefor shall be 
submitted for written approval.  Total number and type of heads, number and 
type of zones, size of piping, valve locations, etc., shall be indicated.  
Calculations shall include pressure losses to and available pressure for 
the worst head in each zone, the difference in pressure between first and 
last heads, and any other calculations necessary to accomplish the 
requirements of PART 1 paragraph DESIGN CRITERIA.

Spare Parts; FIO.

Design analyses and pressure calculations verifying that system will 
provide the irrigation requirements.  Spare parts data for each different 
item of material and equipment specified, after approval of the related 
submittals and not later than the start of the field tests.  The data shall 
include a complete list of parts and supplies, with current unit prices and 
source of supply.

Framed Instructions; GA.

Labels, signs, and templates of operating instructions that are required to 
be mounted or installed on or near the product for normal, safe operation.

Field Training Data; FIO.

Information describing training to be provided, training aids to be used, 
samples of training materials to be provided, and schedules and 
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notification of training.

SD-04, Drawings

Irrigation (Sprinkler) System; FIO.

Detail drawings for valves, sprinkler heads, backflow preventers, automatic 
controllers, emitter heads, and water hammer arresters.  Drawing shall 
include of a complete list of equipment and materials, and manufacturer's 
descriptive and technical literature, performance charts and curves, 
catalog cuts, and installation instructions.  Drawings shall also contain 
complete wiring and schematic diagrams and any other details required to 
demonstrate that the system has been coordinated and will function as a 
unit.  Drawings shall show proposed system layout, type and number of heads 
and emitters, zone valves, drain pockets, backflow devices, controllers, 
and mounting details of controllers.  As-built Drawings which provide 
current factual information showing locations of mains, heads, valves, and 
controllers including deviations from and amendments to the drawings and 
changes in the work shall be included.

SD-06, Instructions

Irrigation (Sprinkler) System; FIO.

Detailed procedures defining the Contractor's provisions for accident 
prevention, health protection, and other safety precautions for the work to 
be done.

SD-07, Schedules

Material, Equipment, and Fixture Lists; FIO.

As soon as practicable after notice to proceed and before procurement of 
any products, the Contractor shall submit, along with the design drawings 
and calculations, a complete list of products to be incorporated in the 
work.  List shall include catalog numbers, cuts, diagrams, and such other 
descriptive data as may be required by the authorized Government 
representative.

Zone Operation Schedule; FIO.

Manuals shall include a schedule of zone operation times and sequence of 
operations meeting the requirements of PART 1 paragraph PERFORMANCE shall 
be submitted for approval.

SD-09, Reports

Field Tests; FIO.

Performance test reports in booklet form showing all field tests performed 
to adjust each component and all field tests performed to prove compliance 
with the specified performance criteria, upon completion and testing of the 
installed system.  Each test report shall indicate the final position of 
control valves.

SD-13, Certificates

Irrigation (Sprinkler) System; FIO.

The material supplier's or equipment manufacturer's statement that the 
supplied material or equipment meets specified requirements.  Each 
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certificate shall be signed by an official authorized to certify in behalf 
of material supplier or product manufacturer and shall identify quantity 
and date or dates of shipment or delivery to which the certificates apply.

SD-19, Operation and Maintenance Manuals

Irrigation (Sprinkler) System; GA.

Six copies of operation and six copies of maintenance manuals for the 
equipment furnished.  One complete set prior to field testing and the 
remainder upon acceptance.  Manuals shall be approved prior to the field 
training course.  Operating manuals shall detail the step-by-step 
procedures required for system startup, operation, and shutdown.  Operating 
manuals shall include the manufacturer's name, model number, parts list, 
and brief description of all equipment and their basic operating features.  
Maintenance manuals shall list routine maintenance procedures, possible 
breakdowns and repairs, and troubleshooting guides.  Maintenance manuals 
shall include piping and equipment layout, simplified wiring and control 
diagrams of the system as installed, and system programming schedule.

1.4  DEFINITIONS

1.4.1  Compatible (heads)

Delivering an equal amount of water over an equivalent surface area.

1.4.2  Diameter of Coverage

Diameter of the surface area receiving water (pertains to full or part 
circle).

1.4.3  Head

1.4.3.1   Bubbler

Special head with adjustable flows for deep watering.

1.4.3.2   Fill-in-heads

 Fill-in-heads not located on the basic symmetrical pattern and/or which 
may not have the same coverage as the heads in the pattern.

1.4.3.3   Last

Last - the head on a zone usually farthest from the zone valve and having 
the least amount of pressure for operation.

1.4.3.4  Pop-up

Spray or rotary head installed flush with the turf, containing a nozzle 
which rises above the turf when operating.

1.4.3.5   Rotary

Rotary - head containing a nozzle that rotates, discharging a high velocity 
water stream.

1.4.3.6  Shrub

Spray head designed for installation in or above shrubbery and flowers 
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usually with a small diameter of coverage

1.4.3.7  Spray 

Head containing a nozzle that discharges a fine uniform water spray.

1.4.3.8  Strip

Spray head designed for watering long, narrow strips of  turf or 
landscaping, usually in a square pattern.

1.4.4  Header

Water line leading off from a zone valve; subject to  pressure only when 
zone is operating.

1.4.5  Lateral

Water line leading off from a header to a head.

1.4.6  Main

Water line under constant pressure, supplying the sprinkler  zones; subject 
to various degrees of water hammer.

1.4.7  Valve 

1.4.7.1  Throttle

Valve used to regulate flow to a zone.

1.4.7.2  Zone

Valve used to activate/terminate flow to a zone.

1.4.8  Zone

A section of heads controlled by one valve.

1.5  GENERAL

The contract drawings indicate extent of the sprinkler system.  If any 
departures from the contract drawings are deemed necessary by the  
Contractor, details of such departures and reasons therefor shall be  
submitted in writing as soon as practicable after contract award to the  
authorized Government representative for written approval.

1.6   DESIGN CRITERIA

1.6.1 General

Observance of the criteria established in this paragraph shall not  relieve 
the installed system of meeting the requirements of PART 1 paragraph:  
PERFORMANCE.

1.6.1.1  Area Coverage

The limits of the area to be covered and type of irrigation coverage shall 
be as indicated.
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1.6.1.2  Design Pressure

Design pressure shall be based on existing static pressure and existing 
residual pressure as determined by tests performed by the Contractor.

1.6.1.3  Controllers

System shall be automatic with controller(s) and remote controlled  valves.

1.6.1.4   Backflow Preventer

A double check backflow preventer shall be installed on the main between 
the tie-in to the potable water supply and the first valve off the main.

1.6.1.5   Gate Valves

A gate valve shall be installed upstream of the backflow preventer.

1.6.1.6   Fixed Pipe Risers

Fixed pipe risers above grade shall be copper tubing. 

1.6.1.7   Economical and Operational System

The sprinkler system shall be designed utilizing pipe sizes, valves, heads, 
and zone operation time schedules, to assure an economical and operational 
system.

1.6.1   Head Layout

1.6.2.1   Turfed Areas

Triangular spacing of heads having the same diameter of coverage shall be 
used as the basic pattern.

Spacing between heads having the same diameter of coverage shall be a 
maximum of 60% of the diameter or the manufacturer's recommended spacing 
for a 4 mph wind, whichever is less.

Equal spacing shall be used between heads of the same diameter  of coverage 
on rows and between rows of heads.

Part-circle heads, compatible with the basic pattern heads,  shall be used 
at borders between turfed areas and buildings, streets,  walks, etc.  
Wasted coverage onto these areas shall be minimized except  that spray onto 
buildings will not be allowed.

Fill-in heads shall be used in areas where the basic pattern  cannot be 
maintained or where the pattern is obstructed by trees, shrubs,  poles, 
etc.  Future size of plants shall be considered in placing fill-in  heads 
in the latter case.  Minimum overlap between fill-in heads and basic  
pattern heads shall be the overlap between basic pattern heads.

1.6.2.2   Landscaped Areas

Spacing of heads shall be as outlined under Turfed Areas.  Plants over 24 
inches in height shall receive water from at least two sides.

Spray shall be above landscaped plantings from pop-up or fixed  
riser-mounted shrub heads except where plants will exceed 24 inches in 
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height.  Future size of plants shall be used for determining height of 
risers or pop-ups which shall not exceed 24 inches.

Bubblers shall be provided in landscaped areas where semi-flood  watering 
is required.  Throttle valves shall be used to control amount of  flooding.

1.6.3   Pipe Sizing

1.6.3.1  Flow Velocities

Flow velocities shall be less than 9 feet/sec  for spray head zones  and 
less than 5 feet/sec  for rotary zones.

1.6.3.2  Pressure Losses

Pressure losses due to meters, valves, backflow preventer, pipe,  pipe 
fittings, elevational differences, etc., shall be used in sizing lines.

1.6.3.3   Pressure Available

Pressure available at each head shall be at least the minimum  specified by 
the manufacturer and shall not exceed the maximum specified.

1.6.3.4   Pressure Difference

Pressure difference between the first and last heads of a spray  head zone 
shall not exceed 30% of the recommended minimum head operating  pressure.  
Differential pressure between the first and last heads of a  rotary zone 
shall not exceed 10 psi.

1.6.4   Zoning

1.6.4.1   Sprary and Rotary Type

Spray and rotary type heads shall not be installed in the same  zone.  
Heads within the same zone shall be compatible.

1.6.4.2   Number of Zones

Number of zones established shall minimize system operation time  within 
economic reason as to size of pipe and number of operating valves  required.

1.6.4.3   Separate Zones

Separate zones shall be provided for landscaped areas where  watering 
requirements are different from the turfed areas.

1.6.5   Electrical

1.6.5.1   Rules

The installation shall conform to the requirements of NFPA 70, unless more 
stringent requirements are indicated herein.

1.6.5.2   Coordination

The contract drawings indicate the extent and general location of 
equipment.  The Contractor shall become familiar with all details of the 
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work and verify all dimensions in the field so that the equipment will be 
properly located and readily accessible.  Equipment shall be located to 
avoid interference with mechanical or structural features.  If any 
conflicts occur necessitating departures from the drawings, details and 
reasons for departures shall be submitted and approved prior to 
implementing any change.

`1.6.5.3   Workmanship

Materials and equipment shall be installed in accordance with 
recommendations of the manufacturer and as shown.

1.6.5.4   Wiring

Wiring between controllers and valves shall be Type UF cable in accordance 
with Article 339 of NFPA 70.  Wiring shall comply with the manufacturer's 
recommendations.

1.7   PERFORMANCE

System shall be zoned and timed to provide 1 inch  of water per week on the 
turfed areas indicated.  A minimum of three operations shall be designed 
for each zone per week.  Landscaped areas indicated shall receive 1 inch of 
water per week.

Any zone or part of a zone which does not meet the requirements of the 
previous paragraph within the schedule of operating times, in the  opinion 
of the Contracting Officer, shall be redesigned and the appropriate number 
and type of heads added to provide the specified coverage at no additional 
cost to the Government.

1.8   DELIVERY AND STORAGE

Products delivered to site shall be inspected for damage, unloaded, and 
stored with the minimum of handling.  Products shall be protected from the 
weather; excessive humidity and temperature variation; direct sunlight (in 
the case of plastic or rubber materials); and dirt, dust, or other 
contaminants.  Do not store products directly on the ground.  Inside of 
pipes and fittings shall be kept free of dirt and debris.

1.9  HANDLING

Products shall be handled in such a manner as to insure delivery to the 
trench in sound undamaged condition.  Pipe shall be carried to the trench, 
not dragged.  Gasket materials and plastic materials that are not to be 
installed immediately shall not be stored in the direct sunlight.  Valves, 
controllers, sprinkler heads, etc., shall be removed from protective cover 
only upon installation.

1.10   FIELD MEASUREMENTS

The Contractor shall verify all dimensions in the field and shall advise 
the Contracting Officer of any discrepancy before performing the work.

PART 2   PRODUCTS

2.1   GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS

2.1.1   Standard Products
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Materials and equipment shall be the standard products of a manufacturer 
who has produced similar systems which have performed well for a minimum 
period of 2 years prior to bid opening.  Equipment shall be supported by a 
service organization that is, in the opinion of the Contracting Officer, 
reasonably convenient to the site.

2.1.2   Nameplates

Each item of equipment shall have the manufacturer's name, address, type or 
style, model or serial number, and catalog number on a plate secured to the 
item of equipment.

2.1.3   Extra Stock

The following extra stock shall be provided:  Two sprinkler heads of each 
size and type, two valve keys for operating manual valves, two wrenches for 
removing and installing each type of head, two quick coupler keys and hose 
swivels, and four irrigation controller housing keys.

2.2   PIPING MATERIALS

2.2.1   Copper Tubing and Associated Fittings

2.2.1.1   Tubing

Tubing shall conform to requirements of ASTM B 88, Type K.

2.2.1.2   Fittings

Fittings shall conform to ASME B16.22 and ASME B16.18, solder joint.  
Solder shall conform to ASTM B 32 95-5 tin-antimony.  Flux shall conform to 
FS 0-F-506, Type I.

2.2.2   Red Brass Pipe and Associated Fittings

2.2.2.1   Pipe

Pipe shall conform to requirements of ASTM B 43, regular.

2.2.2.2   Fittings

Fittings shall be Class 250, cast bronze threaded conforming to the 
requirements of ASME B16.15.

2.2.3   Galvanized Steel Pipe and Associated Fittings

2.2.3.1   Pipe

Pipe shall conform to requirements of ASTM A 53, Schedule 40.

2.3.3.2   Fittings

Fittings shall be Class 150 conforming to requirements of ASME B16.3.

2.2.4  Polyvinyl Chloride (PVC) Pipe, Fittings and Solvent Cement 

2.2.4.1  Pipe

Pipe shall conform to the requirements of ASTM D 1785, PVC 1120 Schedule 
40, 80; or ASTM D 2241, PVC 1120 SDR 21, Class 200.
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2.2.4.2   Fittings

Solvent welded socket type fittings shall conform to requirements of ASTM D 
2466, Schedule 40.  Threaded type fittings shall conform to requirements of 
ASTM D 2464, Schedule 80.

2.2.4.3   Solvent Cement

Solvent cement shall conform to the requirements of ASTM D 2564.

2.2.5   Polyethylene (PE) Plastic Piping

2.2.5.1   Pipe

Pipe shall conform to AWWA C901, outside diameter base with dimension ratio 
(DR) of 9.3 to provide 150 psi minimum pressure rating.

2.2.5.2   Fittings

Fittings shall conform to ASTM D 3261, DR of 9.3.

2.2.6   Dielectric Fittings

Fittings shall conform to ASTM F 441, Schedule 80, CPVC threaded pipe 
nipples, 4 inch minimum length.

2.2.7   Emitter Hose and Distribution Tubing

Emitter hose and distribution tubing shall conform to ASTM D 2287, maximum 
inside diameter of 1/2 inch, minimum wall thickness of 90 mils, vinyl 
plastic extruded from non-rigid chloride, integrally algae-resistant, 
homogeneous throughout, smooth inside and outside, free from foreign 
materials, cracks, serrations, blisters and other effects.  Slip fittings 
shall be provided.

2.3   SPRINKLER AND EMITTER HEADS

2.3.1   Pop-Up Spray Heads

Pop-up spray heads shall conform to the requirements of FS WW-H-001220, 
Type II, Class A, B, C, and D.  Nozzle rises a minimum of 4 inches above 
body.

2.3.1.1   Shrubbery Sprinkler Heads

Sprinkler heads shall be conical spray with adjustable or non-adjustable 
coverage and designed for permanent aboveground mounting on riser or 
pop-ups at a height compatible with ground covers.  Provide brass nozzles.

2.3.2   Rotary Pop-Up Sprinklers

Sprinklers shall be capable of covering 56 feet in diameter at 35 psi with 
a distribution rate of 4 gallons per minute pop-up, trajectory of 28 
degrees, .  Construction shall be high impact molded plastic with filter 
screen, reducible watering radius, and choice of 4  nozzles and have 
adjustable radius capabilities.

2.3.3   Bubbler Sprinkler Heads
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Heads shall be multiple-spray bubbler with adjustable flow and designed for 
permanent aboveground mounting on risers.

2.3.4   Emitter Heads

Emitter heads shall be self-cleaning, pressure compensating diaphragm with 
one or six self-piercing barbed outlets; each capable of emitting from 1 to 
1/4 to 2 gallons per hour flow.  Emitter body shall be ultraviolet 
stabilized, algae, and heat resistant plastic construction.

2.4   VALVES

2.4.1   Gate Valves

Gate Valves, Less than 3 inches.

2.4.2   Gate Valves, 3 inches and Larger

Gate valves shall conform to the requirements of AWWA C509 and have 
encapsulated resilient wedge, parallel seats, non-rising stems, and open by 
counterclockwise turning.  End connections shall be flanged.  Interior 
construction of valves shall be bronze including stem containing a maximum 
2 percent aluminum and maximum 16 percent zinc.

2.4.3   Angle Valves, Less Than 2-1/2 inches

Angle valves shall conform to the requirements of MSS SP-80, Type 3, Class 
150 threaded ends.

2.4.4   Angle Valves, 2-1/2 inches and Larger

Angle valves shall conform to the requirements of MSS SP-85, Type II, Class 
250 threaded ends.

2.4.5   Remote Control Valves, Electrical

Remote control valves shall be solenoid actuated globe valves of 3/4 inch 
to 3 inch size, suitable for 24 volts, 60 cycle, and designed to provide 
for shut-off in event of power failure.  Valve shall be cast bronze or 
brass or plastic housing suitable for service at 150 psi operating pressure 
with external flow control adjustment for shut-off capability, external 
plug at diaphragm chamber to enable manual operation, filter in control 
chamber to prevent valve body clogging with debris, durable diaphragm, and 
accessibility to internal parts without removing valve from system.

2.4.6   Drain Valves

2.4.6.1   Manual Valves

Manual valves shall conform to requirements of MSS SP-80, Type 3, Class 150 
threaded ends for sizes less than 2-1/2 inch.

2.4.6.2  Automatic Valves

Automatic valves shall be brass or plastic, spring loaded ball drip type, 
150 pounds and threaded ends, designed to close at 1.8 meter pressure head 
with positive seal at 0.02 MPa pressure or greater and be open to drain at 
less than 0.02 MPa pressure.

2.4.7   Backflow Preventers
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Double check valve assemblies, shall be tested, approved, and listed in 
accordance with FCCHR-01.  Double Check principle backflow preventers shall 
be in accordance with ASSE 1015.

2.4.7.1  Double Check Type Backflow Preventers

Backflow preventers shall be 150 Lb.  threaded, bronze or brass mounted 
gate valve, 304 stainless steel or bronze, internal parts.  Total pressure 
drop through complete assembly shall be a maximum of 10 psi at rated flow.  
Piping shall be red brass pipe and fittings.

2.4.5   Backflow Preventer Accessories

2.4.5.3   Backflow Preventer Enclosure

Frame to be constructed of 3/16 inch steel angle iron with 1 1/2 inch No. 9 
expanded metal covering.  Construct in a one piece single swing hinge 
configuration.  Provisions for pad locking and lifting handles.  Size to 
fit backflow assembly to installed.  Color to be green.  Lock for enclosure 
provided by others.

2.4.5.4   Concrete Pads

Cast-in-place reinforced concrete construction for backflow preventer.

2.5   ACCESSORIES AND APPURTENANCES

2.5.1   Valve Keys for Manually Operated Valves

Valve keys shall be 1/2 inch diameter by 36 inches long, tee handles and 
keyed to fit valves.

2.5.2   Valve Boxes

2.5.2.1   Valve Boxes

Valve boxes shall be cast iron, plastic lockable, or precast concrete for 
each gate valve, manual control valve, remote control valve, and Double 
Check backflow preventer.  Box sizes shall be adjustable for valve used.  
Word "IRRIGATION" shall be cast on cover.  Shaft diameter of box shall be 
minimum 5-1/2 inches.  Cast iron box shall have bituminous coating.

2.5.3   Pressure Gauges

Pressure gauges shall conform to requirements of ASME B40.1, single style 
pressure gauge for water with 4-1/2 inch -dial brass or aluminum case, 
bronze tube, gauge cock, pressure snubber, and siphon.  Scale range shall 
be suitable for irrigation sprinkler systems.

2.5.4   Service Clamps

Service clamps shall be bronze flat, double strap, with neoprene gasket or 
"O"-ring seal.

2.5.5   Emitter Head Accessories

2.5.5.1   Strainer

Strainer shall be provided at inlet to each drip line.  Strainer shall have 
stainless steel screen having equivalent of 140-mesh filtration capacity 
and incorporate flush valves within strainer to clean screen without 
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disassembling unit.

2.5.5.2   Pressure Regulator

Pressure regulator shall be provided at each drip system if supply pressure 
exceeds 50 psi.

2.5.5.3   Riser Adapters

Riser adapters shall be provided with a rigid piping system.

2.5.5.4   Tubing Stakes

Tubing stakes shall be plastic coated steel, or other non-corrosive strong 
material to secure tubing.

2.5.5.5  Emitter Outlet Check Valve (Bug Cap)

Check valves shall be provided at end of each emitter outlet distribution 
line.  Valves shall permit free flow of water with minimum restriction; 
prevent back siphoning, entry of insects, and contamination into outlet 
ports.

2.5.5.6   Access Sleeve

Access sleeve shall be provided at buried emitters placed in covered boxes. 
Lids of access sleeve shall be secured with removable lugs.  Drip hose in 
both vertical and horizontal axis shall be secured.

2.5.5.7   Closure Caps

Closure caps shall be in accordance with manufacturer's recommendations.

2.6   AUTOMATIC CONTROLLERS, ELECTRICAL

Controller shall conform to the requirements of NEMA ICS 2 with 120 -volt 
single phase service, operating with indicated stations, and grounded 
chassis.  Enclosure shall conform to NEMA ICS 6 Type 3R, with locking 
hinged cover, wall-mounted.  Controller shall be programmed for various 
schedules by setting switches and dials equipped with the following 
features:  A switch for each day of week for two schedules, allowing each 
station to be scheduled individually as to days of watering; a minute 
switch for each station with a positive increment range of 3 to 60 minutes 
or 0 to 3 hours, set time within one percent; a switch allowing selected 
schedules to be repeated after each completion of initial watering schedule 
and allowing each operation to be scheduled throughout a 24-hour day; a 
circuit breaker for surge protection; and circuit for a 9-volt rechargeable 
NiCad battery.

2.7   ELECTRICAL WORK

Wiring and rigid conduit for electrical power shall be in accordance with 
NFPA 70, and Section 16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.

2.8  CONCRETE MATERIALS

Concrete shall have a compressive strength of 2500 psi at 28 days as 
specified in Section 03300 CONCRETE FOR BUILDING CONSTRUCTION.

2.9   WATER SUPPLY MAIN MATERIALS
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Tapping sleeves, service cut off valves, and connections to water supply 
mains shall be in accordance with Section 02660 WATER LINES.

2.10   INSULATING JOINTS

Insulating joints and dielectric fittings shall be in accordance with 
Section 02660 WATER LINES.

PART 3   EXECUTION

3.1   INSTALLATION

Sprinkler system shall be installed after site grading has been completed.  
Excavation, trenching, and backfilling for sprinkler system shall be in 
accordance with the applicable provisions of Section 02222 EXCAVATION, 
TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

3.1.1   Trenching

Trench around roots shall be hand excavated to pipe grade when roots of 2 
inches diameter or greater are encountered.  Trench width shall be 4 inches 
minimum or 1-1/2 times diameter of pipe, whichever is wider.  Backfill 
shall be hand tamped over excavation.  When rock is encountered, trench 
shall be excavated 4 inches deeper and backfilled with silty sand (SM) or 
well-graded sand (SW) to pipe grade.  Trenches shall be kept free of 
obstructions and debris that would damage pipe.  Subsoil shall not be mixed 
with topsoil.  Existing concrete walks, drives and other obstacles shall be 
bored at a depth conforming to bottom of adjacent trenches.  Pipe sleeves 
for bored pipe shall be two pipe diameters larger than sprinkler pipe.

3.1.2   Piping System

3.1.2.1   Cover

Underground piping shall be installed as to meet the minimum depth of 
backfill cover specified.

3.1.2.2   Clearances

Minimum horizontal clearances between lines shall be 4 inches for pipe 2 
inches and less; 12 inches for 2-1/2 inches and larger.  Minimum vertical 
clearances between lines shall be 25 mm.

3.1.2.3.  Minimum Slope

Minimum slope shall be 6 per 100 feet in direction of drain valves.

3.1.3   Piping Installation

3.1.3.1  Polyvinyl Chloride (PVC) Pipe

a.  Solvent-cemented joints shall conform to the requirements of ASTM D 2855.

b.  Threaded joints shall be full cut with a maximum of three threads 
remaining exposed on pipe and nipples.  Threaded joints shall be made tight 
without recourse to wicks or fillers, other than polytetrafluoroethylene 
thread tape.
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c.  Piping shall be joined to conform with requirements of ASTM D 2774 or 
ASTM D 2855, and pipe manufacturer's instructions.  Pipe shall be installed 
in a serpentine (snaked) manner to allow for expansion and contraction in 
trench before backfilling.  Pipes shall be installed at temperatures over 4 
degrees C.

3.1.3.2   Soldered Copper Tubing

Pipe shall be reamed and burrs removed.  Contact surfaces of joint shall be 
cleaned and polished.  Flux shall be applied to male and female ends.  End 
of tube shall be inserted into fittings full depth of socket.  After 
soldering, a solder bead shall show continuously around entire joint 
circumference.  Excess acid flux shall be removed from tubings and fittings.

#.1   Threaded Brass or Galvanized Steel Pipe

Prior to installation, pipe shall be reamed.  Threads shall be cut in 
conformance with ASME B1.2.  Pipe joint compound shall be applied to male 
end only.

3.1.3.4   Insulating Joints

Insulating and dielectric fittings shall be provided where pipes of 
dissimilar metal are joined and at connections to water supply mains as 
shown.  Installation shall be in accordance with Section 02660 WATER LINES.

3.1.4   Valves

3.1.4.1   Manual Valves

Valves shall be installed in a valve box extending from grade to below 
valve body, with a minimum of 4 inches cover measured from finish grade to 
top of valve stem.

3.1.4.2  Automatic Valves

Valve shall be set plumb in a valve box extending from grade to below valve 
body, with minimum of 4 inches cover measured from grade to top of valve.  
Install automatic valves beside sprinkler heads with a valve box.

3.1.4.3   Drain Valves

Entire system shall be manually or automatically drainable.  Low points of 
system shall be equipped with drain valve draining into an excavation 
containing  10 cubic feet gravel.  Gravel shall be covered with building 
paper then backfilled with excavated material and 6 inches of topsoil.

3.1.5  Sprinklers

Sprinklers shall be installed plumb and level with terrain.

3.1.6  Installation of Drip Irrigation System

3.1.6.1  Emitter Hose

Emitter laterals shall be buried 6 inches deep.  Connections shall be 
solvent welded in accordance with manufacturer's recommendation to standard 
weight Schedule 40 PVC fittings and bushings.  Hose shall be installed in a 
serpentine manner.  When cutting hose, shearing tool such as a pipe cutter, 
knife, or shears shall be used.  Manufacturer's recommended tool and 
procedures when punching hose for emitters shall be followed.
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3.1.6.2   Emitter Heads

Emitters shall be installed in a plastic emitter box.  Emitter on a rigid 
PVC nipple shall be connected to PVC drip lateral with a tee or elbow.  
Tubing shall be attached to barbed fitting and daylight distribution tubing 
at root ball secured with stake, with bug cap at end of secured 
distribution tubing.  After installing emitters and before operating 
system, end of drip lateral shall be opened and flushed clean.  The number 
of emitters on a line shall not exceed manufacturer's recommendations for 
that hose or distribution tubing size and length.

3.1.6.3   Tubing Stakes

Main irrigation line shall be secured with stakes where line is 
aboveground.  Stakes shall be spaced to ensure that hose does not shift 
location in presence of foot traffic, operations, gravity on slope 
installations, or environmental effects.  Discharge of the emitter 
distribution tubing shall be staked to ensure that discharge point of 
emitter will be maintained 

3.1.7   Backflow Preventers

Backflow preventer shall be installed in new connection to existing water 
distribution system, between connection and control valves.  Backflow 
preventer shall be installed in vale box.

3.1.7.1   Double Check Type

Double Check type shall be installed as follows:  Flush pipe lines prior to 
installing device.  Device shall be installed in pits.

3.1.8   Control Wire and Conduit

3.1.8.1  Wires

Low voltage wires may be buried beside pipe in same trench.  Rigid conduit 
shall be provided where wires run under paving.  Wires shall be number 
tagged at key locations along main to facilitate service.  One control 
circuit shall be provided for each zone and a circuit to control sprinkler 
system.

3.1.8.2   Loops

A 12 inch loop of wire shall be provided at each valve where controls are 
connected.

3.1.8.3   Expansion and Contraction

Multiple tubes or wires shall be bundled and taped together at 10 feet 
intervals with 12 inch loop for expansion and contraction.

3.1.8.4   Splices

Electrical splices shall be waterproof.

3.1.9   Automatic Controller

Exact field location of controllers shall be determined before 
installation.  Coordinate the electrical service to these locations.  
Install in accordance with manufacturer's recommendations and NFPA 70

Page 17



3.1.10 Thrust Blocks

Concrete shall be placed so that sides subject to thrust or load are 
against undisturbed earth, and valves and fittings are serviceable after 
concrete has set.  Thrust blocks shall be as specified in section 02660 
WATER LINES.

3.1.11   Backfill

3.1.11.1  Minimum Cover

Depth of cover shall be 18 inches for mains upstream of zone valves and 12 
inches for branch lines downstream of zone valve.  Pipe cover shall be 
filled to within 3 inches of top with excavated soil, and compact soil with 
plate hand-held compactors to same density as undisturbed adjacent soil.

3.1.11.2   Restoration

Top 3 inches shall be filled with topsoil and compacted with same density 
as surrounding soil.  Lawns and plants shall be restored in accordance with 
Section 02935 TURF, and Section 02950 TREES, SHRUBS, GROUND COVERS AND 
VINES.

3.1.12   Adjustment

After grading, seeding, and rolling of planted areas, sprinkler heads shall 
be adjusted flush with finished grade.  Adjustments shall be made by 
providing new nipples of proper length or by use of heads having an 
approved device, integral with head, which will permit adjustment in height 
of head without changing piping.

3.1.13   Disinfection

Sprinkler system fed from a potable water system shall be disinfected 
upstream of backflow preventer in accordance with Section 02660 WATER LINES.

3.1.14   Cleaning of Piping

Prior to the hydrostatic and operation tests, the interior of the pipe 
shall be flushed with clean water until pipe is free of all foreign 
materials.  Flushing and cleaning out of system pipe, valves, and 
components shall not be considered completed until witnessed and accepted 
by Contracting Officer.

3.2   FIELD TESTS

All instruments, equipment, facilities, and labor required to conduct the 
tests shall be provided by Contractor.

3.2.1  Hydrostatic Pressure Test

Piping shall be tested hydrostatically before backfiling and proved tight 
at a hydrostatic pressure of 150 psi without pumping for a period of one 
hour with an allowable pressure drop of 4.0 psi.  If hydrostatic pressure 
cannot be held for a minimum of 4 hours, Contractor shall make adjustments 
or replacements and the tests repeated until satisfactory results are 
achieved and accepted by the Contracting Officer.

3.2.2   Leakage Tests
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Leakage tests for service main shall be in accordance with Section 02660 
WATER LINES.

3.3   POSTING FRAMED INSTRUCTIONS

At conclusion of pressure test, sprinkler heads or emitter heads, quick 
coupling assemblies, and hose valves shall be installed and entire system 
tested for operation under normal operating pressure.  Operation test 
consists of the system operating through at least one complete programmed 
cycle for all areas to be sprinkled.

3.4   FIELD TRAINING

A field training course shall be provided for designated operating and 
maintenance staff members.  Training shall be provided for a total period 
of 6 hours of normal working time and shall start after the system is 
functionally complete but prior to final acceptance tests.  Field training 
shall cover all of the items contained in the operating and maintenance 
manuals.

3.5   CLEANUP

Upon completion of installation of system, all debris and surplus materials 
resulting from the work shall be removed.

        -- End of Section --
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AMENDMENT NO. 0001

SECTION 02935

TURF
06/90

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AGRICULTURAL MARKETING SERVICE (AMS)

AMS-01 (Amended thru:  Aug 1988) Federal Seed Act 
Regulations (Part 201-202)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 33 (1993) Concrete Aggregates

ASTM D 977 (1991) Emulsified Asphalt

ASTM D 2028 (1976; R 1992) Cutback Asphalt 
(Rapid-Curing Type)

ASTM D 2607 (1969) Peats, Mosses, Humus, and Related 
Products

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1909 (Basic; Notice 1) Fertilizer
 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only. The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's Literature; FIO.

Manufacturer's literature discussing physical characteristics, application 
and installation instructions for erosion control material, and for 
chemical treatment material.

SD-07 Schedules

Equipment List; FIO.

A list of proposed pesticide application, seeding and mulching equipment to 
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be used in performance of turfing operation, including descriptive data and 
calibration tests.

SD-08 Statements

Delivery; FIO.

Delivery schedule, at least 10 days prior to the intended date of the first 
delivery.

Application of Pesticide; GA.

Pesticide treatment plan with proposed sequence of pesticide treatment 
work.  The pesticide trade name, chemical composition, formulation, 
concentration, application rate of active ingredients and method of 
application for all materials; and the name and state license number of the 
state certified applicator shall be included.

Maintenance Report; FIO.

Written record of maintenance work performed.

Turf Establishment Period; FIO.

Written calendar time period for the turf establishment period.  When there 
is more than one turf establishment period, the boundaries of the turfed 
area covered for each period shall be described.

SD-13 Certificates

Certificates of compliance certifying that materials meet the requirements 
specified, prior to the delivery of materials.  Certified copies of the 
reports for the following materials shall be included:

Seed; FIO.

For mixture, percent pure live seed, minimum percent germination and hard 
seed, maximum percent weed seed content, date tested and state 
certification.

Sod; FIO.

For species, mixture percentage, percent purity, field location.

Fertilizer; FIO.

For chemical analysis, composition percent.

Pesticide Material; GA.

For EPA registration number and registered uses.

Topsoil; FIO.

For pH, particle size, chemical analysis and mechanical analysis.

1.3   SOURCE INSPECTIONS

Sod material will be subject to inspection by the Contracting Officer at 
the growing site.
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1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery

1.4.1.1   Protection

Sod shall be protected from drying out and contamination during delivery.  
Do not stack for more than 48 hours between time of cutting and planting.

1.4.1.2   Topsoil

A soil test shall be provided for topsoil delivered to the site.

1.4.1.3   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.1.4   Pesticide

Pesticide material shall be delivered to the site in the original, unopened 
containers bearing legible labels indicating the Environmental Protection 
Agency (EPA) registration number and the manufacturer's registered uses.

1.4.2   Inspection

Seed and sod shall be inspected upon arrival at the job site by the 
Contracting Officer for conformity to type and quality in accordance with 
paragraph MATERIALS.  Other materials shall be inspected for meeting 
specified requirements and unacceptable materials shall be removed from the 
job site.

1.4.3   Storage

Materials shall be stored in areas designated by the Contracting Officer. 
Sod shall be lightly sprinkled with water, covered with moist burlap, 
straw, or other covering and protected from exposure to wind and direct 
sunlight until planted.  Covering for sod shall allow air to circulate and 
prevent internal heat from building up.  Fertilizer shall be stored in 
cool, dry locations away from contaminants.  Chemical treatment materials 
shall not be stored with other landscape materials.  Do not stack sod for 
more than 48 hours between time of cutting and planting.  Any sod not 
planted within 24 hours after receipt on site shall be removed and not 
planted.

1.4.4   Handling

1.4.4.1   Materials

Care shall be taken to avoid injury to sod.  Except for bulk deliveries, 
materials shall not be dropped or dumped from vehicles.

1.4.4.2   Time Limitation

a.  Sod:  Limitation of the time between harvesting and placing of sod 
shall be 48 hours.

PART 2   PRODUCTS
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2.1   MATERIALS

2.1.1   Seed

2.1.1.1   Seed Classification

State-approved seed of the latest season's crop shall be provided in 
original sealed packages bearing the producer's guaranteed analysis for 
percentages of mixture, purity, germination, hard seed, weed seed content, 
and inert material.  Labels shall be in conformance with AMS-01 and 
applicable state seed laws.

2.1.1.2   Seed Mixtures

Seed mixtures shall be proportioned by weight as follows:  Treated seed to 
enhance germination.

                                      Mixture Percent   Percent Pure
    Botanical Name      Common Name     by Weight        Live Seed
   ________________    _____________ _________________ ______________

   Buffalograss        Buchloe             90%         85% germination
                       dactyloids                      with no noxious 
weeds     
                       Var. Top Gun
         

2.1.1.3   Quality

Weed seed shall not be allowed by weight of the total mixture.  Wet, moldy, 
or otherwise damaged seed shall be rejected.

2.1.1.6   Seed Mixing

The field mixing of seed shall be performed on site in the presence of the 
Contracting Officer.

2.1.2   Sod

2.1.2.1   Sod Classification

Nursery grown sod shall be provided as classified by applicable state 
laws.  Each individual sod section shall be of a size to permit rolling and 
lifting without breaking.  Cut sod with a full 1 inch heavy clay soil 
covering roots.

2.1.2.2   Grass Species

Grass species shall be proportioned as follows:

           Botanical Name        Common Name         Mixture Percent
          ________________      _____________       _________________

          Buffalograss           Buchloe             90%   
                                 dactyloids 
                                 Var. Top Gun            
         

2.1.2.3   Quality
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The sod shall be relatively free of thatch, diseases, nematodes, soil-borne 
insects, weeds or undesirable plants, stones larger than 2 inches in any 
dimension, woody plant roots and other material detrimental to a healthy 
stand of turf.  Sod that has become dry, moldy, or yellow from heating, or 
has irregularly shaped pieces of sod and torn or uneven ends shall be 
rejected.

2.1.2.4   Thickness

Sod shall be machine cut to a uniform thickness of 1 inch within a 
tolerance of 1/4 inch, excluding top growth and thatch.  Measurement for 
thickness shall exclude top growth and thatch.

2.1.2.5   Anchors

Sod anchors shall be as recommended by the sod supplier.

2.1.4   Soil Amendments

Soil amendments shall consist of fertilizer and sharp sand meeting the 
following requirements.

2.1.4.2   Fertilizer

Fertilizer shall be commercial grade, free flowing, uniform in composition 
and conforming to CID A-A-1909.  Granular Fertilizer:  

First Application:  Consists of nitrogen-phosphorus-potassium ratio: 
10 percent nitrogen, 10  percent phosphorus, and 10 percent 
potassium, or similar analysis with minimum 8% sulphur and 4% iron 
plus micro-nutrients

Second Application:  20-5-10 or similar analysis.  Nitrogen source to 
be a minimum 50% slow release organic nitrogen (SCU or UF) plus 
minimum 8% sulphur and 4% iron plus micro-nutrients. 

2.1.4.3   Organic Soil Amendments

a.  Sharp Sand:  Clean, washed sand (fine aggregate) free of toxic 
materials;  ASTM C 33.

2.1.5   Wood Cellulose Fiber

Virgin wood cellulose fiber for hydromulch - Weyerhauser or Conweb, with 
green color additive.  Wood cellulose fiber shall not contain any growth or 
germination inhibiting factors.  Composition on air-dry weight basis:  9 to 
15 percent moisture, pH range from 4.5 to 6.0.

2.1.5.1   Tackifier

Natural, non-asphaltic vegetable gum with gelling and hardening agents.

2.1.7   Water

Water shall not contain elements toxic to plant life.

2.1.8   Pesticide

Pesticide shall be insecticide and herbicide.  For the purpose of this 
specification, soil fumigant shall have the same requirements as a 
pesticide.  The pesticide material shall be EPA registered and approved 
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insecticide and herbicide.

2.1.9   Erosion Control Material

Soil erosion control shall conform to the following:

2.1.9.3   Soil Erosion Control Net

Heavy, twisted jute mesh weighing approximately  1.22 pounds per linear yard
and 4 feet wide with mesh openings of approximately  1 inch square.

2.1.9.6   Anchors

Erosion control anchor material shall be as recommended by the manufacturer.

PART 3   EXECUTION

3.1   SEEDING AND SODDING TIMES AND CONDITIONS

3.1.1   Seeding Time

Complete seeding between April 15 and September 15, weather permitting.  
Schedule Buffalograss planting as early as possible to insure coverage 
prior to fall.

3.1.2   Sodding Time

3.1.2.1   Sodding Operations

Sodding operations can be performed year-round, weather permitting.  Do not 
install sod on frozen ground or if forecast calls for freezing conditions.

Do not place sod without prior approval from Contracting Officer.

3.1.4   Turfing Conditions

Turf operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture or other 
unsatisfactory conditions prevail, the work shall be stopped when 
directed.  When special conditions warrant a variance to the turf 
operations, proposed times shall be submitted to and approved by the 
Contracting Officer.

3.2   SITE PREPARATION

3.2.1   Grading

The Contracting Officer shall verify that finished grades are as indicated 
on drawings, and the placing of topsoil and grading has been completed.

3.2.2   Application of Soil Amendments

3.2.2.1   Soil Test

A soil test shall be performed for pH, chemical analysis and mechanical 
analysis to establish the quantities and type of soil amendments required 
to meet local growing conditions for the type and variety of turf specified.

3.2.2.3   Fertilizer
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Fertilizer shall be applied uniformly at the rate of 15 pounds per 1000 
square feet. Fertilizer shall be incorporated into the soil by raking into 
seed bed prior to grassing.  

3.2.3   Tillage

3.2.3.1   Minimum Depth

Soil on slopes gentler than 3-horizontal-to-1-vertical shall be tilled to a 
minimum depth of  4 inches.  On slopes between 3-horizontal-to-1-vertical 
and 1-horizontal-to-1 vertical, the soil shall be tilled to a minimum depth 
of  2 inches by scarifying with heavy rakes, or other method.  Rototillers 
shall be used where soil conditions and length of slope permit.  On slopes 
1-horizontal-to-1 vertical and steeper, no tillage is required.

3.2.4   Finished Grading

3.2.4.1   Preparation

Turf areas shall be filled as needed or have surplus soil removed to attain 
the finished grade.  Drainage patterns shall be maintained as indicated on 
drawings.  Turf areas compacted by construction operations shall be 
completely pulverized by tillage.  Finished grade shall be  1 inch below 
the adjoining grade of any surfaced area.  New surfaces shall be blended to 
existing areas.

Remove and dispose of stones 1 inch or larger, sticks, roots, other debris 
and grass stubble exposed during this operation.

Receive approval of fine grading from Contracting Officer.

3.2.4.2   Lawn Area Debris

Lawn areas shall have debris and stones larger than  1 inch in any 
dimension removed from the surface.

3.2.4.4   Protection

Finished graded areas shall be protected from damage by vehicular or 
pedestrian traffic and erosion.

3.3   SEEDING

3.3.1   General

Prior to seeding, any previously prepared seedbed areas compacted or 
damaged by interim rain, traffic or other cause, shall be reworked to 
restore the ground condition previously specified.  Seeding operations 
shall not take place when the wind velocity will prevent uniform seed 
distribution.

3.3.2   Equipment Calibration

The equipment to be used and the methods of turfing shall be subject to the 
inspection and approval of the Contracting Officer prior to commencement of 
turfing operations.  Immediately prior to the commencement of turfing 
operations, the Contractor shall conduct turfing equipment calibration 
tests in the presence of the Contracting Officer.

3.3.4   Hydroseeding
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Seed and fertilizer shall be added to water and thoroughly mixed at the 
rates specified.  Wood cellulose fiber mulch shall be added at the rates 
specified after the seed, fertilizer and water have been thoroughly mixed, 
to produce a homogeneous slurry.  Slurry shall be uniformly applied under 
pressure over the entire area.  

Lightly scarify the ground as necessary immediately before hydromulching 
seed to provide a smooth, even grade and friable seed bed.

Hydromulch seed evenly at the following rates with wood cellulose fiber at 
rate of fifty (50) pounds per 1,000 square feet.

Buffalograss 1 lb P.L.S./1,000 sq. ft. for Buffalograss areas; after 
hydromulch drys somewhat, roll the area with a drum roller sufficiently 
heavy to ensure soil contact with the seed.

Add tackifier to mix for slopes 4:1 or steeper at rate of one pound per bag 
of mulch.

3.3.5   Mulch

3.3.5.6   Wood Cellulose Fiber

Wood cellulose fiber mulch for use with the hydraulic application of seed 
and fertilizer shall be applied as part of the hydroseeding operation.

3.3.6   Water

Watering shall be started within 7 days after completing the seeded area. 
Water shall be applied at a rate sufficient to ensure moist soil conditions 
to a minimum depth of 2 inches.  Run-off and puddling shall be prevented.

3.4   SODDING

3.4.1   General

Areas shall be sodded as indicated.  Adequate soil moisture shall be 
ensured prior to sodding by spraying water on the area to be sodded and 
wetting the soil to a minimum depth of  1 inch.

3.4.2   Placing Sod

Rows of sod shall be placed parallel to and tightly against each other. 
Joints shall be staggered laterally.  The sod strips shall not be stretched 
or overlapped.  All joints shall be butted tight.  Voids and air drying of 
roots shall be prevented.  On long slopes, sod shall be laid at right 
angles to slopes. In ditches, sod shall be laid at right angles to the flow 
of water.  When required, the sod shall be anchored by placing anchors a 
minimum distance of  2 feet on center with a minimum of 2 anchors per sod 
section.  Lightly topdress with sharp sand to fill voids and grade smooth.  
Roll to eliminate undulations and to achieve a smooth even grade.

3.4.3   Finishing

Air pockets shall be eliminated and a true and even surface shall be 
provided by tamping or rolling the sod in place.  Displacement of the sod 
shall be assured by knitting of sod to the soil.  Frayed edges shall be 
trimmed and holes or missing corners shall be patched in the sod.

3.4.4   Watering Sod
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Watering shall be started immediately after completing each day of sodding. 
Water shall be applied at a rate sufficient to ensure moist soil conditions 
to a minimum depth of 2 inches.  Run-off and puddling shall be prevented.

3.6   EROSION CONTROL

3.6.1   Erosion Control Material

Erosion control material, where indicated or required, shall be installed 
in accordance with manufacturer's instructions.  Placement of the erosion 
control material shall be accomplished without damage to installed material 
or without deviation to finished grade.

3.6.2   Temporary Turf Cover

3.6.2.1   General

When there are contract delays in the turfing operation or a quick cover is 
required to prevent erosion, the areas designated for turf shall be seeded 
with a temporary seed as directed by the Contracting Officer.

3.6.2.2   Application

When no other turfing materials have been applied, the quantity of one half 
of the required soil amendments shall be applied and the area tilled in 
accordance with paragraph SITE PREPARATION.  Seed shall be uniformly 
broadcast and applied at the rate of 12 pounds per  1000 square feet.  The 
area shall be watered as required.

3.7   APPLICATION OF PESTICIDE

When pesticide becomes necessary to remove a pest or disease, a state- 
certified applicator shall apply required pesticides in accordance with EPA 
label restrictions and recommendations.  Hydraulic equipment shall be 
provided for the liquid application of pesticides with a leak-proof tank, 
positive agitation methods, controlled application pressure and metering 
gauges.  A pesticide plan shall be provided to the Contracting Officer as 
stated in paragraph SUBMITTALS.

3.8   RESTORATION AND CLEAN UP

3.8.1   Restoration

Existing turf areas, pavements and facilities that have been damaged from 
the turfing operation shall be restored to original condition at 
Contractor's expense.

3.8.2   Clean Up

Excess and waste material shall be removed from the planting operation and 
shall be disposed of off the site daily as work progresses.  Adjacent paved 
areas shall be cleaned.  Leave paved areas in a broom clean condition by 
sweeping or hosing.

3.9   PROTECTION OF TURFED AREAS

Immediately after turfing, the area shall be protected against traffic or 
other use by erecting barricades and providing signage as required, or as 
directed by the Contracting Officer.

3.10   TURF ESTABLISHMENT PERIOD
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3.10.1   Commencement

The Turf Establishment Period for establishing a healthy stand of turf 
shall begin on the first day of work under this contract and shall end 
three (3) months after the last day of turfing operations required by this 
contract. Written calendar time period shall be furnished to the 
Contracting Officer for the Turf Establishment Period.  When there is more 
than one turf establishment period, describe the boundaries of the turfed 
area covered for each period.

3.10.2   Satisfactory Stand of Turf

3.10.2.1   Seeded Area

A satisfactory stand of turf from the seeding is defined as having a dense 
cover.  Scattered bare or dead spots will not be allowed.

3.10.2.2   Sodded Area

A satisfactory stand of turf from the sodding operation is defined as 
living sod uniform in color and leaf texture with no bare spots.

3.10.3   Maintenance During Establishment Period

3.10.3.1   General

Maintenance of the turfed areas shall include eradicating weeds, 
eradicating insects and diseases, protecting embankments and ditches from 
erosion, maintaining erosion control materials and mulch, protecting turfed 
areas from traffic, mowing, watering, and post-fertilization.

3.10.3.2   Mowing

a.  Lawn Areas:  Lawn areas shall be mowed a minimum of three times to 
a minimum height of 2 inches when the average height of the turf 
becomes 2-1/2 inches.  Clippings shall be mulched and returned to 
the turf.  Keep area weeded removing broadleaf and grassy weeds as 
required.  

3.10.3.3   Watering

Watering shall be at intervals to obtain a moist soil condition to a 
minimum depth of 2 inches.  Frequency of watering and quantity of water 
shall be adjusted in accordance with the growth of the turf.  Run-off, 
puddling and wilting shall be prevented.

3.10.3.4   Post-Fertilization

Nitrogen carrier fertilizer shall be applied at the rate of 15 pounds per 
1000 square feet after the first cutting and again in 3 months.  The 
application shall be timed prior to the advent of winter dormancy and shall 
avoid excessively high nitrogen levels.

Repeat fertilization with 20-5-10 commercial fertilizer after first cutting 
at rate of 15 pounds per 1,000 square feet. 

Water:  Immediately water fertilizer after each application.

3.10.3.5   Pesticide

Treatment for disease or pest shall be in accordance with paragraph 
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APPLICATION OF PESTICIDE.

3.10.3.6   Repair

The Contractor shall re-establish as specified herein, eroded, damaged or 
barren areas.  Mulch shall also be repaired or replaced as required.

3.10.3.7   Maintenance Report

A written record shall be furnished to the Contracting Officer of the 
maintenance work performed.

3.11   FINAL ACCEPTANCE

3.11.1   Preliminary Inspection

Prior to the completion of the Turf Establishment Period, a preliminary 
inspection shall be held by the Contracting Officer.  Time for the 
inspection shall be established in writing.  The acceptability of the turf 
in accordance with the Turf Establishment Period shall be determined.  An 
unacceptable stand of turf shall be repaired as soon as turfing conditions 
permit.

3.11.2   Final Inspection

A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected. 
Time for the inspection shall be established in writing.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 02950

TREES, SHRUBS, GROUND COVERS, AND VINES

06/90

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF NURSERYMEN (AAN)

AAN-01 (1990) American Standard for Nursery Stock

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2607 (1969) Peats, Mosses, Humus, and Related 
Products

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1909 (Basic; Notice 1) Fertilizer

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01  Data

Edging Material; FIO.  Erosion Control Material; FIO.

Manufacturer's literature discussing physical characteristics, application 
and installation instructions for edging material and erosion control 
material.

SD-07  Schedules

Application of Pesticide Material; GA.

A list of the proposed pesticide application equipment to be used in 
performance of the planting work, including descriptive data and 
calibration tests.

SD-08  Statements

Delivery; FIO.  Application of Pesticide Material; GA.
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The following work plans, before work is started.

a.  Delivery Schedule at least 10 days prior to the intended date of 
the first delivery.

b.  Pesticide Treatment Plan, giving proposed sequence of pesticide 
treatment work, before work is started.  The pesticide trade name, 
chemical composition, formulation, concentration, application rate 
of active ingredients and methods of application for all materials 
furnished, and the name and state license number of the state 
certified applicator shall be included.

SD-09  Reports

Soil Test; FIO.  Percolation Test; FIO.

Certified reports of inspections and laboratory tests, prepared by an 
independent testing agency, including analysis and interpretation of test 
results.  Each report shall be properly identified.  Test methods used and 
compliance with recognized test standards shall be described.

SD-13  Certificates

Topsoil; FIO.  Soil Amendments; FIO.  Plants; GA.  Pesticide; GA.

Certificates of compliance certifying that materials meet the requirements 
specified, prior to the delivery of materials.  Reports for the following 
materials shall be included.

a.  Topsoil:  For pH, chemical analysis, mechanical analysis and 
particle size.

b.  Fertilizer:  For chemical analysis and composition percent.

c.  Peat:  For compliance with ASTM D 2607.

d.  Plant Materials:  For botanical and common name, size, quantity by 
species, grade, nursery grown.

e.  Pesticide Material:  For EPA registration number and registered 
uses.

SD-18  Records

Plant Establishment Period; FIO.  Maintenance Report; FIO.  Maintenance 
Instructions; FIO.

a.  Maintenance Report.  Written record of maintenance work performed 
and quantity of plant losses and replacements.

b.  Plant Establishment Period.  Written calendar time period for the 
beginning of the plant establishment period.  When there is more 
than one establishment period, the boundaries of the planted areas 
covered for each period shall be described.

c.  Maintenance Instruction.  Written instructions for year-round care 
of installed plants.

1.3   SOURCE INSPECTIONS

1.3.1   Plant Materials
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Plant materials shall be subject to inspection at the growing site by the 
Contracting Officer.

1.3.2   Delivered Topsoil

The source of topsoil shall be subject to inspection by the Contracting 
Officer.

1.4   SHIPMENT, DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Shipment

1.4.1.1   Preparation

Digging and preparation for shipment shall be done in a manner that will 
not cause shock or damage to branches, trunk, or root systems.

a.  Balled and Burlapped (BB) Plants:  Ball size and ratio shall be 
provided as recommended by AAN-01.  The ball shall be of a 
diameter and depth to encompass enough fibrous and feeding root 
system necessary for the full recovery of the plant.  Removal 
shall be accomplished by hand digging or mechanical devices.  
Center the plant stem or trunk in the ball and clean cut all roots 
at the ball surface.  No roots shall be pulled from the ground.  
The root ball shall be completely wrapped with burlap or other 
suitable material and securely laced with twine.

b.  Container-Grown (C) Plants:  Container size shall be provided as 
recommended by AAN-01.  Plants shall be grown in a container 
sufficiently long for new fibrous roots to have developed and for 
root mass to retain its shape and hold together when removed from 
container. Container shall be sufficiently rigid to hold ball 
shape and protect root mass during shipping.

1.4.2   Delivery

1.4.2.1   Identification

Plants shall be identified with durable waterproof labels and 
weather-resistant ink.  Plants shall have attached labels stating the 
correct plant name and size.

1.4.2.2   Protection During Delivery

Plants shall be protected during delivery to prevent desiccation of the 
plant or damage to the roots or balls.  Branches of plants shall be 
protected by tying-in the branches and covering all exposed branches.

Deliver packaged materials in sealed containers showing weight, analysis 
and name of manufacturer.  Protect materials from deterioration during 
delivery and while stored at site.  Keep plants moist at all times.

Deliver only plant materials that can be planted in one day unless adequate 
storage and watering facilities are available on job site.

1.4.2.3   Topsoil

A soil test shall be provided for topsoil delivered to the site.

1.4.2.4   Soil Amendments

Page  3



Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.3   Inspection

Plant material shall be inspected upon arrival at the jobsite by the 
Contracting Officer for conformity to the paragraph PLANTS and paragraph 
Shipment, and any unacceptable plant material shall be removed from the 
jobsite.

Submit three representative samples of each variety of trees, shrubs, and 
groundcover for approval.  When approved, tag, install and maintain as 
representative samples for final installed plant material.

1.4.4   Storage

1.4.4.1   Plant Storage

Plants not installed on the day of arrival at the site shall be stored and 
protected in areas designated by the Contracting Officer.  Plants shall be 
protected from exposure to wind and shall be shaded from the sun.  Covering 
that will allow air to circulate and prevent internal heat from building up 
shall be provided.  All plants shall be kept in a moist condition by 
watering with a fine mist spray until planted.

Protect root balls by heeling in with saw dust or other approved moisture 
retaining material if not planted within 24 hours of delivery.

Remove rejected plant materials immediately from the site.

1.4.4.2   Storage of Other Materials

Soil amendments shall be stored in dry locations away from contaminants. 
Storage of materials shall be in areas designated or as approved by the 
Contracting Officer.

1.4.5   Handling

Care shall be taken to avoid injury to plants.  Materials shall not be 
dropped from vehicles.  Balled and burlapped plants shall be handled 
carefully to avoid cracking or breaking the earth ball and container-grown 
plants shall be handled by the container.  Plants shall not be handled by 
the trunk or stems.  To avoid damage or stress, do not lift, move, adjust 
to plumb, or otherwise manipulate plants by trunks or stems.

1.4.5.1   Time Limitation

a.  Mulch:  Limitation of time between installing plant and placing 
mulch is 48 hours.

b.  Trunk Wrap:  Limitation of time between installing deciduous trees 
and wrapping the trunks is 24 hours.

c.  Transplanting Existing Plants:  Limitation of time between digging 
and replanting existing plant material is one hour.

1.5   WARRANTY

Furnished plants shall be guaranteed to be in a vigorous growing condition 
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for a period of 12 months regardless of the contract time period. 
Transplanted existing plants require no guarantee.  A written calendar time 
period for the guarantee of plant growth shall be furnished to the 
Contracting Officer.

Replace dead materials and material not in vigorous, thriving condition as 
soon as weather permits and on notification by Contracting Officer.  
Replace plants, including trees, which, in the opinion of the Contracting 
Officer, have partially died, thereby damaging shape, size or symmetry.

Replace plants with same kind and size as originally planted at no 
additional cost.  Provide one year warranty on replacement plants.  Trees 
may be replaced at the start of next planting or digging season.  In such 
case, remove dead trees immediately.  Protect irrigation system and other 
piping, conduit or other work during replacement.  Repair any damage 
immediately to the Contracting Officer.

Warranty excludes replacement of plants after final acceptance because of 
injury by storm, drought, drowning, hail, freeze, insects or diseases. 

At the end of warranty period, remove staking and guying materials.

1.6   QUALITY ASSURANCE

Comply with applicable federal, state and county regulations governing 
landscape materials and work.

Observation at growing site does not preclude right of rejection at job 
site.  Plants damaged in transit or at job site shall be rejected.

Personnel:  Employ only qualified personnel familiar with required work.
 
PART 2   PRODUCTS

2.1   PLANTS

2.1.1   Varieties

Plants shall be nursery grown or plantation grown stock conforming to AAN-01
 and shall be of the varieties specified in the plant list bearing 
botanical names listed in one or more of the publications listed under 
"Nomenclature" in AAN-01.

2.1.2   Substitutions

Substitutions will not be permitted without written request from the 
Contractor for approval by the Contracting Officer.

2.1.3   Growing Conditions

Plants shall be grown under climatic conditions similar to those in the 
locality of the project.

2.1.4   Quality

2.1.4.1   General

Well shaped, well grown, vigorous, healthy No. 1 grade or better nursery 
stock having healthy and well branched root systems shall be provided.  
Plants shall be provided free from disease, harmful insects and insect 
eggs, sun-scald injury, disfigurement and abrasion.  Plants shall be 
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provided that are typical of the species or variety and conforming to 
standards as set forth in AAN-01 and as specified herein.

Listed plant heights are from tops of root balls to nominal tops of 
plants.  Plant spread refers to nominal outer width of the plant, not to 
the outer leaf tips.  Plants will be individually approved by the 
Contracting Officer and his decision as to their acceptability shall be 
final.

2.1.4.1   Shade and Ornamental Trees

Container grown (not containerized) and Nursery grown (unless otherwise 
noted), healthy, vigorous, full-branched, well shaped, symmetrical, trunk 
diameter and height requirements as specified.  Balls of container grown 
and ball and burlap trees shall be firm, neat, and slightly tapered.  In 
addition, if the tree is of the ball and burlap variety, the ball shall be 
well burlapped.  Trees with loose or broken balls at  time of planting 
shall be rejected.  Root balls shall be nine (9) inches in diameter for 
each inch caliper, measured six (6) inches above root ball for up to and 
included four (4) inch caliper, and twelve (12) inches above root ball for 
trees larger than four (4) inch caliper.  Trees shall be free of physical 
damage such as scrapes, bark abrasions, split branches, mistletoe or other 
parasitic growth.

A height relationship to caliper shall be provided as specified.  Height of 
branching should bear a relationship to the size and variety of tree 
specified and with the crown in good balance with the trunk.  Trees shall 
not be "poled" or the leader removed.

a.  Single stem:  Trunk shall be reasonably straight and symmetrical 
with crown and have a persistent main leader.

b.  Multi-stem:   All countable stems, in aggregate, shall average the 
size specified.  To be considered a stem,  there should be no 
division of the trunk which branches more than  six inches from 
ground level.

c.  Specimen:  A plant shall be provided that is well branched and 
pruned naturally according to the species.  The form of growth 
desired, which may not be in accordance with natural growth habit, 
shall be as indicated.

2.1.4.2   Shrubs

Nursery grown, healthy, vigorous, of normal habit of growth for species,
plants shall be provided that have the height and number of primary stems 
as recommended by AAN-01.  An acceptable plant shall be well shaped with 
sufficient well-spaced side branches recognized by the trade as typical for 
the variety grown in the region.

2.1.4.3   Coniferous Evergreen

Trees shall be provided that have the height-to-spread ratio as recommended 
by AAN-01.  Trees shall not be "poled" or the leader removed.  An 
acceptable plant shall be exceptionally heavy, well shaped and trimmed to 
form a symmetrical and tightly knit plant.  The form of growth desired 
shall be as indicated.

2.1.4.4   Broadleaf Evergreen

Plants shall be provided that have ratio of height-to-spread as recommended 
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by AAN-01.  An acceptable plant shall be well shaped and recognized by the 
trade as typical for the variety grown in the region.

2.1.4.5   Groundcovers and Vines

Plants shall be provided with the minimum number of runners and length of 
runner as recommended by AAN-01.  Plants shall be furnished that have 
heavy, well developed and balanced top with vigorous well developed root 
system and shall be furnished in containers.

2.1.5   Size

Plants shall be furnished in sizes indicated.  Plants larger in size than 
specified may be provided at no additional cost to the Government.

2.1.6   Measurement

Plant measurements shall be in accordance with AAN-01.

2.2   TOPSOIL

Topsoil shall be the existing surface soil stripped to the depth indicated 
and stockpiled on the site. Additional topsoil, if required, beyond that 
available from stripping operations, shall be delivered.  

2.2.1   Soil Test

A soil test shall be performed for pH, particle size, chemical analysis and 
mechanical analysis to establish the quantities and type of soil amendments 
required to meet local growing conditions for the type and variety of 
plants specified.

2.3   SOIL AMENDMENTS

Soil amendments consist of fertilizer, bed-mix and sandy-loam.  

2.3.2   Fertilizer

Fertilizer shall be commercial grade, free flowing, uniform in composition 
and conforming to CID A-A-1909.

2.3.2.1   Dry Fertilizer

a.  Granular fertilizer:  Consists of nitrogen-phosphorous-potassium 
ratio:  10 percent nitrogen, 20 percent phosphorous, and 10 
percent potassium.  Nitrogen source to be a minimum 50% slow 
release organic nitrogen (SCU or UF) with a minimum 8% sulphur and 
4% km, plus micro-nutrients.

2.3.4   Organic Soil Amendments

2.3.4.1   Bed-Mix

Bed-Mix:  Premixed bedding soil similar to that supplied by Vital Earth 
Resources, Gladewater, Texas; Professional Bedding Soil as supplied by 
Living Earth Technology, Dallas, Texas or Acid Gro Municipal Mix as 
supplied by Soil Building Systems, Dallas, Texas.  

2.3.4.2   Sandy Loam
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a.  Friable, fertile, dark, loamy soil, free of clay lumps, 
subsoil, stones, and other extraneous material and reasonably free 
of weeds and foreign grasses.  Loam containing Dallasgrass or 
Nutgrass shall be rejected.  

b.  Physical properties as follows:

    Clay - between 7-27 percent 
    Silt - between 15-25 percent

     Sand - less than 52 percent

c.  Organic matter shall be 3%-10% of total dry weight.  

d.  If requested, provide a certified soil analysis conducted by an 
approved soil testing laboratory verifying that sandy loam meets 
the above requirements.

2.4   MULCH

Mulch shall be free from weeds, mold and other deleterious materials.

2.4.2   Organic Mulch Material

Organic mulch materials shall be partially decomposed dark brown shredded 
hardwood bark mulch ranging in size of 1/2 to 2-1/2.

2.5   GEOTEXTILE

2.5.1   Woven Polypropylene

Woven polypropylene shall be bi-directional, weigh a minimum  4 ounces per 
square yard, be a minimum  10 mils thick and come in  6 feet wide rolls.  

No plastic will be allowed.

2.6   TRUNK WRAPPING MATERIAL

Tree wrap shall be two thicknesses of water proofing crepe tree wrapping 
paper.  Wrapping material shall be a minimum of  4 inches in width and have 
a stretch factor of 33-1/3 percent. 

2.7   GUYING AND STAKING MATERIAL

2.7.1   Stakes

Stakes for tree support shall be metal.  

2.7.1.1   Bracing Stakes

Studded T-Post #1 Armco with anchor plate 6'-0" length, painted black.

2.7.1.2   Ground Stakes

Ground stakes shall be a minimum of  2 inches by  2 inches or  2-1/2 inches 
in diameter by  3 feet long and pointed at one end.  Stakes must not 
project higher than 3 inches above surrounding grade.

2.7.2   Guying Material

2.7.2.1   Guying Wire
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Guying wire shall be 14-gauge annealed galvanized steel wire.

2.7.2.2   Guying Cable

Guying cable shall be a minimum of five-strand, 3/16-inch diameter cadmium 
plated steel cable.

2.7.3   Chafing Guard

Hose chafing guards shall be new or used 2-ply reinforced black hose and 
shall be all the same color on the project.  Length shall be 1-1/2 times 
the circumference of the plant at its base.

2.7.5   Turnbuckles

Turnbuckles shall be galvanized or cadmium-plated steel and have a  3-inch 
minimum lengthwise opening fitted with screw eyes.

2.8   EDGING MATERIAL

2.8.1   Steel Edging

Steel edging shall be black or green with slots provided for stakes and 
shall be at least  1/8 inch thick and  4 inches wide, and supplied in at 
least 16-foot lengths.  No plastic edging or galvanized edging will be 
allowed.  Edging shall be placed so as to be a maximum of 1 inch above the 
surrounding lawn areas and 2 inch max. above bed areas.  No edging shall be 
installed adjacent to sidewalks or paved areas.

2.9   WATER

Water shall not contain elements toxic to plant life.

2.11   EROSION CONTROL MATERIAL

2.11.3   Soil Erosion Control Net

Control net shall be heavy, twisted jute mesh weighing approximately  1.22 
pounds per linear yard and  4 feet wide with mesh openings of approximately 
 1 inchsquare.

2.11.4   Anchors

Erosion control anchors shall be as recommended by the manufacturer.

2.12   TREE WOUND DRESSING

Tree wound dressing shall be a black asphalt-base antiseptic paint.

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Verify Grades

The Contracting Officer shall verify the finished grades are as indicated 
on drawings, and the placing of topsoil and smooth grading has been 
completed.

3.1.2   Underground Obstructions to Planting
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The location of underground utilities and facilities shall be verified.  
Damage to underground utilities and facilities shall be repaired at the 
Contractor's expense.

3.2   SITE PREPARATION

3.2.1   Layout

Plant material locations and bed outlines shall be staked on the project 
site before any excavation is made.  Plant material locations may be 
adjusted by the Contracting Officer to meet field conditions.

3.2.2   Protection of Existing Vegetation

If lawns have been established prior to planting operations, the 
surrounding turf shall be covered before excavations are made in a manner 
that will protect turf areas.  Existing trees, shrubbery, and beds that are 
to be preserved shall be barricaded in a manner that will effectively 
protect them during planting operations.

3.2.3   Tree Protection

3.2.3.1   General

a.  Summary:  Provide protection of existing trees scheduled to remain 
and furnish all supplementary items necessary to complete the 
protection barricade installation.

b.  Site Conditions:  All of the existing trees are located on the 
drawings.  Protect these trees and all other trees unless they are 
scheduled to be removed.

c.  Tree Tagging:  Identify trees to be preserved with permanent 
flagging tape.  

d.  Protection/Root Pruning:  Protect trees by barricading each tree 
or group of trees outlined on the drawings.  Do not cut or fill 
within the line of the barricade or within the drop line of the 
trees.

e.  Guarantee:  Guarantee existing trees against damage until final 
acceptance of the project.  Repair any damage which can be 
satisfactorily corrected.

f.  Definitions:  

Disturbance/Damage:  Physical or visual change to the trees, 
which, in the opinion of the landscape architect, is detrimental 
to the trees being protected.  Such disturbance may be caused by 
equipment, material, or personnel.

Violation:   Damage to trees caused by any construction or 
delivery vehicle, construction material storage, or disposal of 
solid or liquid debris shall be considered a violation.

3.2.3.2   Products

a.  Barricades:  

Fence Material:  12-1/2 ga. galv. stock fence, 4'-0" tall or 
Plastic Snow fence.

Page 10



Post:  Steel T post, 6'-0" long.

 3.2.3.3   Execution

a.  Tree Protection:  

Install prior to any mobilization on the site.  

Barricade:  Install barricades around trees at their drip line 
unless construction is scheduled to encroach closer to the trunk.  
In this event, relocate the fence to within 4 feet of the trunk.  
Where construction comes closer than 4 feet, protect the trunk by 
planking as detailed.  

b.  Tree Removal 

Remove trees noted to be removed 1'-0" below finish grade.  

Saw tree off at or near ground grade and complete stump removal 
with a stump grinder.  

 c.  Root Pruning

If construction encroaches within the dripline, provide root 
pruning as described.  

(1)  After trenching, carefully inspect exposed roots and saw cut 
any flared ends smooth.   

(2)  After trenches are cut, backfill with soil to the original 
grade and water backfill thoroughly.  

(3)  Do not proceed with backfill until trenches are reviewed.    

 d.  Maintenance

Maintain tree protection barricades in a newly installed condition 
through final acceptance or until construction has been completed 
in the area of the tree(s).  

Deep-water protected trees weekly during dry periods, and spray 
tree crowns periodically to reduce dust accumulation on the 
leaves.    

 e.  Penalty

If any tree is damaged, and cannot be satisfactorily repaired, 
then a fine of $100 per caliper inch will be assessed against the 
contractor.  Caliper measurements will be taken as follows:  up to 
and including 4" caliper, 6" above ground level; over 4", 4'-0" 
above ground level.   

If the damage can be satisfactorily repaired, then complete this 
work by a qualified arborist to the satisfaction of the 
Contracting Officer.

3.3   EXCAVATION

3.3.1   Obstructions Below Ground or Poor Drainage
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When obstructions below ground or poor drainage affect the contract 
operation, proposed adjustments to plant location, type of plant and 
planting method or drainage correction shall be submitted to and approved 
by the Contracting Officer.

3.3.2   Turf Removal

Where planting beds occur in existing turf areas, the turf shall be removed 
to a depth that will ensure the removal of the entire root system.

3.3.3   Tree Pits

Tree pits shall be dug to produce vertical sides and flat, uncompacted 
bottoms.  When pits are dug with an auger and the sides of the pits become 
glazed, the glazed surface shall be scarified. The minimum allowable 
dimensions of plant pits shall be  12 inches greater in diameter than the 
tree ball, backfill with bed mix.  For root balls from 2 to 4 feet,pit 
diameters shall be twice the root spread.  For root balls over 4 feet, pit 
diameter shall be 1-1/2 times the root ball spread.

3.4   PERCOLATION TEST

Test for percolation shall be done to determine positive drainage of tree 
pits and beds.  The Contracting Officer shall be notified in writing of all 
soil and drainage conditions detrimental to growth of plant material and 
shall submit proposal for correcting the condition.

3.5   PLANTING TIMES AND CONDITIONS

3.5.1   Deciduous Planting Time

Install deciduous plants from Sept. 1 to June 1.

3.5.2   Evergreen Planting Time

Install evergreen plants from Sept. 1 to June 1.

3.5.3   Existing Plant Transplanting Time

Relocate existing trees as noted on the drawings.

Coordinate this effort with site construction to avoid damage.

Complete pruning prior to digging trees according to pruning requirements 
stated herein.

Dig, ball, and replant trees following procedures required for new trees.  
Existing plant shall be transplanted from Sept. 1 to May 1.

3.5.4   Planting Conditions

Planting operations shall be performed only during periods when beneficial 
results can be obtained.  When drought, excessive moisture or other 
unsatisfactory conditions prevail, the work shall be stopped when directed. 
When special conditions warrant a variance to the planting operations, 
proposed planting times shall be submitted to and approved by the 
Contracting Officer.

3.6   INSTALLATION

3.6.1   Erosion Control
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Where erosion control material is indicated or required, material shall be 
installed in accordance with manufacturer's instructions.  Placement of the 
erosion control material shall be accomplished without damage to installed 
material or without deviation to finished grade.  Install erosion control 
in areas shown on drawings and on slopes greater than 3:1 ratio.

3.6.3   Setting Plants

Plants shall be set plumb and held in position until sufficient soil has 
been firmly placed around roots or ball.  Plants shall be set in relation 
to surrounding grade so that they are even with the depth at which they 
were grown in the nursery, or container.

Place plants in position on bed areas before cans have been removed.  
Obtain approval from Contracting Officer.  Contracting Officer reserves 
right to interchange or shift locations of plants prior to planting. Do not 
remove burlap from B&B plants.  Plant where located, setting plants with 
tops of balls even with tops of beds, and compact soil carefully around 
each plant ball.  Water each plant thoroughly to eliminate air pockets.  
Carefully prune plants to remove dead or broken branches and hand-rake bed 
areas to smooth even surfaces.

3.6.5   Balled and Burlapped Plants

Materials shall be removed that are metal, plastic, nylon or treated 
burlap, prior to backfilling.  Balled and burlapped stock shall be 
backfilled with backfill soil mixture to approximately half the depth of 
the ball and then tamped and watered.  Biodegradable burlap and tying 
material shall be carefully opened and folded back.  The backfill shall be 
completed, tamped and watered.  A  4-inch high earth saucer shall be formed 
around individual plants.

3.6.7   Container-Grown

Non-biodegradable containers shall be removed without damage to the plant 
or root system.  The backfill shall be completed as specified. 

3.6.8   Groundcover Bed

3.6.8.2   Plant Beds in Replaced Soil

Excavate or fill to provide 6 inches of Bed Mix for shrubs, groundcover and 
seasonal color.  Haul off excavated soil.  Add 4 pounds commercial 
fertilizer per 100 SF of bed area and mix thoroughly.  Where bed areas have 
been left deeper than 6 inches, backfill with sandy loam to within 6 inches 
of finish grade followed by 6 inches of Bed Mix as noted above.

3.6.8.3   Groundcover

Groundcover may be planted after the mulch is in place.  Contaminating the 
mulch with soil shall be avoided.

3.6.10   Staking and Guying

3.6.10.2   Two Bracing Stakes

Trees over  6 feet tall shall be held in place with two bracing stakes 
placed on opposite sides.  The tree shall be held firmly between the stakes 
with a double strand of wire.  Chafing guards shall be used where the wire 
contacts the tree.  Bracing stakes shall be driven vertically into firm 
ground and shall not injure the ball or roots.
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3.6.10.3   Three Guying Wires

Trees shall be held firmly in place with three guying lines of five-strand 
cable spaced equidistantly around the tree.  The line shall be anchored 
with ground stakes.  The line shall be anchored to the tree at a point 
equal to one half its height.  Chafing guards shall be used where the line 
contacts the tree.  One turnbuckle shall be centered on each line for tree 
straightening purposes.  Ground stakes shall be driven into firm ground 
outside the earth saucer and plant pit with the top of the stake flush with 
the ground surface.

3.6.12   Edging Material

Edging material shall be installed in accordance with the manufacturer's 
recommendations and/or as indicated.

Provide steel edging at interface of planted areas and lawn only areas 
unless indicated otherwise on the drawings.  Set edging as indicated with 
top of edging 1 inch above finish grade on lawn side.

3.7   FINISHING

3.7.1   Plant Beds

Planted areas shall be uniformly edged to provide a clear-cut division line 
between the planted area and the adjacent turf area and to provide a shape 
as indicated.  The entire planted area shall be raked and smoothed while 
maintaining the earth saucers.

3.7.2   Pruning

The total amount of foliage shall be pruned by one-third on newly planted 
and transplanted trees following Fine Pruning, Class I pruning standards 
provided by National Arborist Association to compensate for loss of roots 
and transplanting shock.  The typical growth habit of individual plants 
shall be retained.  Clean cuts shall be made flush with the parent trunk.  
Improper cuts, stubs, dead and broken branches shall be removed.  
"Headback" cuts at right angles to the line of growth shall not be 
permitted.  Trees shall not be poled or the leader removed, nor shall the 
leader be pruned or "topped off."  Remove sucker growth and broken or badly 
bruised branches.

3.7.3   Mulch

Mulch shall be spread to a uniform thickness of  2 inches within 48 hours 
after planting.  Mulch shall be kept out of the crowns of shrubs and off 
buildings, sidewalks and other facilities.  

3.7.4   Geotextile

When required for weed control, geotextile shall be placed in accordance 
with the manufacturer's recommendations and/or as indicated.

3.7.5   Trunk Wrap

Wrap nursery grown trees.  The trunks to trees shall be wrapped within 24 
hours after planting.  Trees  1-1/2 inches or greater in caliper shall be 
wrapped with the specified material beginning at the base and extending up 
to the first branches.  The wrapping shall be securely fastened in place 
with tacks or staples so wrapping will remain in place two years.
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3.7.6   Water

Plants shall be watered as necessary to maintain an adequate supply of 
moisture within the root zone.  Run-off, puddling and wilting shall be 
prevented.  Provide necessary hoses and other watering equipment required 
to complete work.

3.7.7   Tree Saucers

Form a 4 inch high saucer around each tree planted in the lawn areas for 
deep watering.  Add mulch to the top of the ball as detailed and continue 
deep watering as required to keep uniform moisture around the root ball 
until final acceptance.  

3.8   MAINTENANCE DURING PLANTING OPERATION

Installed plants shall be maintained in a healthy growing condition. 
Maintenance operations shall begin immediately after each plant is 
installed and shall continue until the plant establishment period 
commences.  The maintenance includes watering, pruning, wound dressing, 
straightening and other necessary operations.  Plant beds and earth saucers 
shall be kept free of weeds, grass and other undesired vegetation.  Plants 
shall be checked for settlement and shall be reset proper grade as 
necessary.  Run-off, puddling and wilting shall be prevented.

Coordinate watering schedules with irrigation contractor during 
installation and until final acceptance.  Provide deep root watering to 
newly installed trees.

Monitor sump pits at trees daily and dewater pits if standing water 
persists.

3.10   APPLICATION OF PESTICIDE MATERIAL

When pesticide becomes necessary to remove a disease or pest, a 
state-certified applicator shall apply required pesticide in accordance 
with State EPA label restrictions and recommendations.  Hydraulic equipment 
shall be provided for the liquid application of pesticides with a 
leak-proof tank, positive agitation methods, controlled application 
pressure and metering gauges.  A pesticide treatment plan shall be provided 
to the Contracting Officer as specified in paragraph SUBMITTALS.

3.11   RESTORATION AND CLEAN UP

3.11.1   Restoration

Turf areas, pavements and facilities that have been damaged from the 
planting operation shall be restored to original condition at the 
Contractor's expense.

3.11.2   Clean Up

Excess and waste material from the planting operation shall be removed and 
disposed of off the site.  Adjacent paved areas shall be cleared.

Keep premises neat and orderly including organization of storage areas.  
Remove trash and debris from excavated planting areas, preparing beds, or 
planting plants from site daily as work progresses.  Keep paved areas clean 
by sweeping or hosing.

3.12   PLANT ESTABLISHMENT PERIOD
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3.12.1   Commencement

On completion of the last day of the planting operation, the plant 
establishment period for maintaining installed plants in a healthy growing 
condition shall commence and shall be in effect for the remaining contract 
time period not to exceed 12 months.  When the planting operation extends 
over more than one season or there is a variance to the planting times, 
plant establishment periods shall be established for the work completed, as 
directed.  Written calendar time period shall be furnished to the 
Contracting Officer for the beginning of the plant establishment period.  
When there is more than one plant establishment period, describe the 
boundaries of the planted area covered for each period.

3.12.2   Maintenance During Establishment Period

3.12.2.1   General

Maintenance of plants shall include straightening plants, tightening stakes 
and guying material, repairing tree wrapping, protecting plant areas from 
erosion, maintaining erosion control material, supplementing mulch, 
removing dead or broken tip growth by pruning, maintaining edging of beds, 
checking for girdling of plants and maintaining plant labels, watering, 
weeding, removing and replacing unhealthy plants.

3.12.2.2   Water

The plants shall be watered as necessary to maintain an adequate supply of 
moisture within the root zone.  An adequate supply of moisture is estimated 
to be the equivalent of one inch of absorbed water per week delivered in 
the form of natural rain or augmented as required by periodic waterings.  
Run-off, puddling and wilting shall be prevented.

3.12.2.3   Weeding

Grass and weeds in earth saucers and plant beds shall not be allowed to 
reach a height of  3 inches before being completely removed, including the 
root growth.

3.12.2.4   Unhealthy Plants

A plant shall be considered unhealthy or dead when the main leader has died 
back, or 25 percent of the crown is dead.  Determine the cause for an 
unhealthy plant.  Unhealthy or dead plants shall be removed immediately and 
shall be replaced as soon as seasonal conditions permit.

3.12.2.5   Fertilizing

The plants shall be topdressed at least once during the period of 
establishment with dry fertilizer at the rate of 4 pounds per 100 square 
feet of plant pit or bed area or foliar feed plants with liquid 
fertilizer.  Dry fertilizer adhering to plants shall be flushed off.  The 
application shall be timed prior to the advent of winter dormancy.

3.12.2.6   Settlement

Topsoil shall be added to maintain grade and to maintain earth saucers.  
Serious settlement affecting the setting of the plant in relation to the 
depth at which it was grown requires replanting in accordance with 
paragraph INSTALLATION.

3.12.2.7   Pesticide Treatment
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Treatment for diseases or pest shall be in accordance with paragraph 
APPLICATION OF PESTICIDE MATERIAL.

3.12.2.8   Maintenance Report

A written record shall be furnished to the Contracting Officer of the 
maintenance work performed, the quantity of plant losses, cause for plant 
loss and replacements made on each site visit.

3.12.2.9   Maintenance Instructions

Written instructions shall be furnished to the Contracting Officer for 
year-round care of installed plants.

3.12.3   Replacement Plants

Plants shall be provided for replacement in accordance with paragraph 
PLANTS.  Replacement plants shall be installed in accordance with 
paragraph  INSTALLATION.  No extended plant establishment period Shall be 
required for replacement plants.  A plant will be replaced in accordance 
with paragraph WARRANTY.

3.13   FINAL ACCEPTANCE

3.13.1   Preliminary Inspection

Prior to the completion of the contract, a preliminary inspection shall be 
held by the Contracting Officer.  Time for the inspection will be 
established in writing.  The quantity and type of plants installed and the 
acceptability of the plants in accordance with the plant establishment 
period shall be determined.

3.13.2   Final Inspection

A final inspection shall be held by the Contracting Officer to determine 
that deficiencies noted in the preliminary inspection have been corrected.  
Time for the inspection shall be established in writing.  Acceptance of the 
planting operation is subject to the guarantee of plant growth.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 05055

WELDING, STRUCTURAL
11/88

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC-04 (1989) Specification for Structural Steel 
Buildings - Allowable Stress Design and 
Plastic Design

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ASNT-01 (1996) Recommended Practice SNT-TC-1A

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1993) Standard Symbols for Welding, 
Brazing and Nondestructive Examination

AWS A3.0 (1994) Standard Welding Terms and 
Definitions

AWS D1.1 (1994) Structural Welding Code - Steel

AWS Z49.1 (1994) Safety in Welding and Cutting and 
Allied Processes

1.2   DEFINITIONS

Definitions of welding terms shall be in accordance with AWS A3.0.

1.3   GENERAL REQUIREMENTS

The design of welded connections shall conform to AISC-04 unless otherwise 
indicated or specified.  Material with welds will not be accepted unless 
the welding is specified or indicated on the drawings or otherwise 
approved.  Welding shall be as specified in this section, except where 
additional requirements are shown on the drawings or are specified in other 
sections.  Welding shall not be started until welding procedures, welders, 
welding operators, and tackers have been qualified and the submittals 
approved by the Contracting Officer.  Qualification testing shall be 
performed at or near the work site.  Each Contractor performing welding 
shall maintain records of the test results obtained in welding procedure, 
welder, welding operator, and tacker performance qualifications.

1.4   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330SUBMITTAL 
PROCEDURES:

SD-08 Statements

Welding Procedure Qualifications; GA.

Welder, Welding Operator, and Tacker Qualification; GA.

Inspector Qualification; FI0.

Copies of the welding procedure specifications; the procedure qualification 
test records; and the welder, welding operator, or tacker qualification 
test records.

SD-18 Records

Quality Control; FI0.

A quality assurance plan and records of tests and inspections.

1.5   WELDING PROCEDURE QUALIFICATIONS

Except for prequalified (per AWS D1.1) and previously qualified procedures, 
each Contractor performing welding shall record in detail and shall qualify 
the welding procedure specification for any welding procedure followed in 
the fabrication of weldments.  Qualification of welding procedures shall 
conform to AWS D1.1 and to the specifications in this section.  Copies of 
the welding procedure specification and the results of the procedure 
qualification test for each type of welding which requires procedure 
qualification shall be submitted for approval.  Approval of any procedure, 
however, will not relieve the Contractor of the sole responsibility for 
producing a finished structure meeting all the requirements of these 
specifications.  This information shall be submitted on the forms in 
Appendix E of AWS D1.1.  Welding procedure specifications shall be 
individually identified and shall be referenced on the detail drawings and 
erection drawings, or shall be suitably keyed to the contract drawings.  In 
case of conflict between this specification and AWS D1.1, this 
specification governs.

1.5.1   Previous Qualifications

Welding procedures previously qualified by test may be accepted for this 
contract without requalification if the following conditions are met:

a.  Testing was performed by an approved testing laboratory, technical 
consultant, or the Contractor's approved quality control 
organization.

b.  The qualified welding procedure conforms to the requirements of 
this specification and is applicable to welding conditions 
encountered under this contract.

c.  The welder, welding operator, and tacker qualification tests 
conform to the requirements of this specification and are 
applicable to welding conditions encountered under this contract.

1.5.2   Prequalified Procedures
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Welding procedures which are considered prequalified as specified in AWS 
D1.1 will be accepted without further qualification.  The Contractor shall 
submit for approval a listing or an annotated drawing to indicate the 
joints not prequalified.  Procedure qualification shall be required for 
these joints.

1.5.3   Retests

If welding procedure fails to meet the requirements of AWS D1.1, the 
procedure specification shall be revised and requalified, or at the 
Contractor's option, welding procedure may be retested in accordance with 
AWS D1.1.  If the welding procedure is qualified through retesting, all 
test results, including those of test welds that failed to meet the 
requirements, shall be submitted with the welding procedure.

1.6   WELDER, WELDING OPERATOR, AND TACKER QUALIFICATION

Each welder, welding operator, and tacker assigned to work on this contract 
shall be qualified in accordance with the applicable requirements of AWS 
D1.1 and as specified in this section.  Welders, welding operators, and 
tackers who make acceptable procedure qualification test welds will be 
considered qualified for the welding procedure used.

1.6.1   Previous Qualifications

At the discretion of the Contracting Officer, welders, welding operators, 
and tackers qualified by test within the previous 6 months may be accepted 
for this contract without requalification if all the following conditions 
are met:

a.  Copies of the welding procedure specifications, the procedure 
qualification test records, and the welder, welding operator, and 
tacker qualification test records are submitted and approved in 
accordance with the specified requirements for detail drawings.

b.  Testing was performed by an approved testing laboratory, technical 
consultant, or the Contractor's approved quality control 
organization.

c.  The previously qualified welding procedure conforms to the 
requirements of this specification and is applicable to welding 
conditions encountered under this contract.

d.  The welder, welding operator, and tacker qualification tests 
conform to the requirements of this specification and are 
applicable to welding conditions encountered under this contract.

1.6.2   Certificates

Before assigning any welder, welding operator, or tacker to work under this 
contract, the Contractor shall submit the names of the welders, welding 
operators, and tackers to be employed, and certification that each 
individual is qualified as specified.  The certification shall state the 
type of welding and positions for which the welder, welding operator, or 
tacker is qualified, the code and procedure under which the individual is 
qualified, the date qualified, and the name of the firm and person 
certifying the qualification tests.  The certification shall be kept on 
file, and 3 copies shall be furnished.  The certification shall be kept 
current for the duration of the contract.

1.6.3   Renewal of Qualification
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Requalification of a welder or welding operator shall be required under any 
of the following conditions:

a.  It has been more than 6 months since the welder or welding 
operator has used the specific welding process for which he is 
qualified.

b.  There is specific reason to question the welder or welding 
operator's ability to make welds that meet the requirements of 
these specifications.

c.  The welder or welding operator was qualified by an employer other 
than those firms performing work under this contract, and a 
qualification test has not been taken within the past 12 months.  
Records showing periods of employment, name of employer where 
welder, or welding operator, was last employed, and the process 
for which qualified shall be submitted as evidence of conformance.

d.  A tacker who passes the qualification test shall be considered 
eligible to perform tack welding indefinitely in the positions and 
with the processes for which he is qualified, unless there is some 
specific reason to question the tacker's ability.  In such a case, 
the tacker shall be required to pass the prescribed tack welding 
test.

1.7   INSPECTOR QUALIFICATION

Inspection and nondestructive testing personnel shall be qualified in 
accordance with the requirements of ASNT-01 for Levels I or II in the 
applicable nondestructive testing method.  The inspector may be supported 
by assistant welding inspectors who are not qualified to ASNT-01, and 
assistant inspectors may perform specific inspection functions under the 
supervision of the qualified inspector.

1.8   SYMBOLS

Symbols shall be in accordance with AWS A2.4, unless otherwise indicated.

1.9   SAFETY

Safety precautions during welding shall conform to AWS Z49.1.

PART 2   PRODUCTS

2.1   WELDING EQUIPMENT AND MATERIALS

All welding equipment, electrodes, welding wire, and fluxes shall be 
capable of producing satisfactory welds when used by a qualified welder or 
welding operator performing qualified welding procedures.  All welding 
equipment and materials shall comply with the applicable requirements of 
AWS D1.1.

PART 3   EXECUTION

3.1   WELDING OPERATIONS

3.1.1   Requirements

Workmanship and techniques for welded construction shall conform to the 
requirements of AWS D1.1 and AISC-04 When AWS D1.1 and the AISC-04 
specification conflict, the requirements of AWS D1.1 shall govern.
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3.1.2   Identification

Welds shall be identified in one of the following ways:

a.  Written records shall be submitted to indicate the location of 
welds made by each welder, welding operator, or tacker.

b.  Each welder, welding operator, or tacker shall be assigned a 
number, letter, or symbol to identify welds made by that 
individual.  The Contracting Officer may require welders, welding 
operators, and tackers to apply their symbol next to the weld by 
means of rubber stamp, felt-tipped marker with waterproof ink, or 
other methods that do not cause an indentation in the metal.  For 
seam welds, the identification mark shall be adjacent to the weld 
at  3 foot intervals.  Identification with die stamps or electric 
etchers shall not be allowed.

3.2   QUALITY CONTROL

Testing shall be done by an approved inspection or testing laboratory or 
technical consultant, or if approved, the Contractor's inspection and 
testing personnel may be used instead of the commercial inspection or 
testing laboratory or technical consultant.  The Contractor shall perform 
visual ultrasonic, magnetic particle, and dye penetrant inspection to 
determine conformance with paragraph STANDARDS OF ACCEPTANCE.  Procedures 
and techniques for inspection shall be in accordance with applicable 
requirements of AWS D1.1, except that in radiographic inspection only film 
types designated as "fine grain," or "extra fine," shall be employed.

3.3   STANDARDS OF ACCEPTANCE

Dimensional tolerances for welded construction, details of welds, and 
quality of welds shall be in accordance with the applicable requirements of 
AWS D1.1 and the contract drawings.  Nondestructive testing shall be by 
visual inspection ultrasonic, magnetic particle, or dye penetrant methods.  
The minimum extent of nondestructive testing shall be as indicated on the 
drawings.

3.3.1   Nondestructive Examination

The welding shall be subject to inspection and tests in the mill, shop, and 
field.  Inspection and tests in the mill or shop will not relieve the 
Contractor of the responsibility to furnish weldments of satisfactory 
quality.  When materials or workmanship do not conform to the specification 
requirements, the Government reserves the right to reject material or 
workmanship or both at any time before final acceptance of the structure 
containing the weldment.

3.3.2   DESTRUCTIVE TESTS

When metallographic specimens are removed from any part of a structure, the 
Contractor shall make repairs.  The Contractor shall employ qualified 
welders or welding operators, and shall use the proper joints and welding 
procedures, including peening or heat treatment if required, to develop the 
full strength of the members and joints cut and to relieve residual stress.

3.4   GOVERNMENT INSPECTION AND TESTING

In addition to the inspection and tests performed by the Contractor for 
quality control, the Government will perform inspection and testing for 
acceptance to the extent determined by the Contracting Officer.  The costs 
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of such inspection and testing will be borne by the Contractor if 
unsatisfactory welds are discovered, or by the Government if the welds are 
satisfactory.  The work may be performed by the Government's own forces or 
under a separate contract for inspection and testing.  The Government 
reserves the right to perform supplemental nondestructive and destructive 
tests to determine compliance with paragraph STANDARDS OF ACCEPTANCE.

3.5   CORRECTIONS AND REPAIRS

When inspection or testing indicates defects in the weld joints, the welds 
shall be repaired using a qualified welder or welding operator as 
applicable.  Corrections shall be in accordance with the requirements of 
AWS D1.1 and the specifications.  Defects shall be repaired in accordance 
with the approved procedures.  Defects discovered between passes shall be 
repaired before additional weld material is deposited.  Wherever a defect 
is removed and repair by welding is not required, the affected area shall 
be blended into the surrounding surface to eliminate sharp notches, 
crevices, or corners.  After a defect is thought to have been removed, and 
before rewelding, the area shall be examined by suitable methods to insure 
that the defect has been eliminated.  Repair welds shall meet the 
inspection requirements for the original welds.  Any indication of a defect 
shall be regarded as a defect, unless reevaluation by nondestructive 
methods or by surface conditioning shows that no unacceptable defect is 
present.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 06410

CUSTOM CASEWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE

ANSI A208.1 (1993) Particleboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM D 1037 (1993) Evaluating Properties of Wood-Base 
Fiber and Particle Panel Materials

ASTM D 1037 (1993) Evaluating Properties of Wood-Base 
Fiber and Particle Panel Materials

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality 
Standards, Guide Specifications and 
Quality Certification Program

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

BHMA A156.6 (1994) Architectural Door Trim

BHMA A156.18 (1993) Materials and Finishes

NATIONAL ELECTRIC MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1991) High-Pressure Decorative Laminates

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data
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 Custom Casework; FIO.

  
Manufacturer's catalog data, including standard color charts.

  SD-04 Drawings

  
Custom Casework; GA.

Drawings shall show each type of casework, counters, cabinets, and related 
items, and shall clearly indicate the complete layout of the cabinets and 
accessories, and pertinent details of construction, fabrication and 
attachments.

 SD-06 Instructions

Custom Casework; FIO.

Manufacturer's instructions shall include assembling, installation, 
finishing, and maintenance instructions.

  SD-14 Samples

Custom Casework; GA

Plastic Laminate; GA

Samples shall be submitted with the drawings.  In lieu of individual 
samples, complete minimum size casework may be furnished as samples.  
Mock-up units are not acceptable.  Samples shall include the following 
items:

    a.  Door and drawer fronts - one of each type, with hardware mounted.

    b.  Countertop and backsplash - one section,  4-inches wide, containing 
both.

    c.  Plastic laminate color samples,  3 by 6 inches.

DELIVERY, HANDLING AND STORAGE

The Contractor shall protect materials from damage during delivery, when   
stored, and during construction.  Damaged and defective materials shall be  
removed and replaced with new.  Cabinet work shall be constructed, or 
delivered and brought into the building, only after the building has dried  
out, following the installation of wet materials, and when there is no   
danger of damage to materials due to excessive moisture.  Mill-fabricated 
cabinets and casework shall be delivered to the project, or with a 
factory-applied durable finish

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

Casework, including cabinets and counters, shall be reveal overlay design 
and shall be custom built, either at a mill or in-place in the building.  
Casework shall be premium grade, and unless otherwise specified, shall be 
built to the quality standards specified in AWI-02 for cabinets and 
casework.  Design shall be as indicated on the drawings.  All exposed parts 
and semi-exposed parts shall be covered with plastic laminate.
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2.1.1   Plywood

Hardwood plywood shall meet or exceed the requirements of HPMA HP-1.  
Plywood shall be of specified thickness with face-veneer on both sides.  
Veneers shall meet or exceed the requirements of HPMA HP-1, Grade A, and be 
Type II bonded to the core with water-resistant adhesives.   Plywood core 
shall be hardwood or softwood veneer core type.  Exposed edges shall 
receive factory installed hardwood edges, same species as the face veneer.  
Plywood shall be polish sanded, sealed, and ready for finishing.

2.1.2  Particleboard

Wood particleboard shall be a mat-formed particleboard conforming to ANSI 
A208.1, Type I (interior) medium density, Grade 1-M-2.  Board shall be 
laminated construction, composed of large wood flakes at the core and finer 
wood flakes at each surface.  Flakes shall be coated and bonded with 
urea-formaldehyde resin under heat and pressure-formed into boards.  When 
tested in accordance with ASTM D 1037 and in addition to complying with the 
properties listed in ANSI A208.1, water absorption shall not exceed 15 
percent in 24 hours, swelling thickness shall not exceed 6 percent in 24 
hours, and maximum moisture content shall not exceed 7 percent.  Wood 
particleboard intended for use as exposed or semi-exposed shelving or 
casework shall be sanded and sealed on both surfaces; exposed edges shall 
be trimmed with  3/4- by 3/8-inch solid poplar, birch, or oak, with 
tongue-and-groove joint or butt joint glued to the particleboard with 
water-resistant glue.

2.1.3  Construction

Construction shall be plumb, square, and true; accurately milled and 
fabricated to details with clean-cut profiles and lines.  Accurately size 
the cabinets, counters, and casework to the indicated dimensions.  Surfaces 
shall be flat, true, free of planer marks or other mars, and smoothly 
sanded.  Select best wood pieces with most uniform grain and color for 
exposed surfaces.  Where possible, conceal fastenings; where not possible, 
locate fastenings in inconspicuous places.  Where nailing is permitted on 
exterior exposed faces, conceal nailheads.  Do not fasten with exposed 
nails in hardwood.  Mortise, tenon, spline, house, joint, block, nail, 
screw, glue, or bolt together, as approved, in manner to provide rigidity, 
to avoid swelling or shrinking, and to insure work to remain in place 
without warping, splitting, and opening of joints.  Furnish and securely 
install cleats, nailers, strips, blocking, hangers, anchors, moldings, and 
the like, required to neatly and securely install cabinets, counters, and 
casework.

2.1.3.1   Framing

Cabinets and counters, constructed in place shall have frame fronts and 
solid ends, or frame construction throughout.  Frame member shall be  3/4 
by 1-1/2-inch  kiln-dried hardwood, mortised and tenoned, dovetailed or 
doweled, and glued together.  Top and bottom corners shall be braced with 
hardwood blocks that are glued with water-resistant glue and nailed in 
place.  Continuous back panels shall be provided for all mill-fabricated 
counters, cabinets, shelving, and casework.  Back panels shall be  1/4-inch 
minimum thick hardwood plywood, sound grade, or  1/8-inch tempered 
hardboard when painted or concealed.  Exposed or semi-exposed backs shall 
be hardwood plywood of the same veneer as the face of the cabinet.  Bottoms 
of cabinets shall be minimum  3/8-inch plywood good grade and shall be 
braced with wood members glued in place.  Cabinet ends shall be hardwood 
plywood.  Shelves shall be fully adjustable and shall be 1/2-inch thick 
plywood.
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2.1.3.2   Counter and Cabinet Bases

Bases shall be constructed of  2-inch thick wood framing, members cut to 
fit, with toe space of the indicated height and depth.  Cross rails shall 
be provided at cabinet ends, points of concentrated loads, and intervals 
not to exceed  24 inches.

2.1.3.3   Doors and Drawer Fronts

Door design shall be solid flush face.  Flush doors shall be hardwood 
plywood with matching solid hardwood edges.  Lipped doors shall be hardwood 
plywood with lumber core.  Drawer fronts shall be at least  3/4-inch thick 
solid wood or edge-banded hardwood plywood with veneer species to match 
cabinet.  Doors and drawer fronts, including edges, shall be covered with 
shop-applied plastic laminate.

2.1.3.4   Countertops and Backsplashes

Countertops and backsplashes shall be constructed of plywood, Grade B-D or 
better, and covered with shop-applied plastic laminate.  Countertops shall 
be at least  3/4-inch thick.  Backsplash shall be plywood, Grade B-D or 
better,  3/4-inch thick.  Unless otherwise indicated, backsplashes shall be 
not less than  3-1/2 inches high.

2.1.4   Fasteners and Adhesives

Nails shall be steel casing nails with flat countersunk cupped head and 
diamond point.

2.1.4.1   Nails

Nails shall be steel casing nails with flat countersunk cupped head and 
diamond point.

2.1.4.2   Adhesives

Adhesives shall be moisture- and mold-resistant.  Adhesive shall also be 
contact type for adhering plastic laminate sheets.

2.1.4.3   Wood Screws

Wood screws shall be carbon steel or brass.  Wood screws exposed to view 
shall be brass with an oval head with cross recess drive.

2.3   CABINET HARDWARE

Cabinet finish hardware shall conform to the types and styles of BHMA A156.9.  
Screws and attachments shall be finished to match the hardware item.  
Finishes shall be 652 for hardware items having a base metal of steel, 626 
for hardware items having a base metal of bronze or brass, 628 for hardware 
items having a base metal of aluminum, and 630 for items having a base 
metal of stainless steel.

2.3.1   Shelf Supports

2.3.1.1   Surface-Applied Supports

Surface-applied, adjustable shelf supports shall be B24061, wrought brass, 
nickel plated, with  1/2-inch increment adjustment slots and with provision 

Page  4



for screw fastening 6 inches on vertical center.

2.3.1.2   Flush-Applied Supports

Flush-applied, adjustable shelf supports shall be B24071, wrought brass, 
nickel plated with  1/2-inch increment adjustment slots and with provision 
for screw fastening  6 inches on vertical center.

2.3.1.3   Shelf Rests

Shelf rests shall be Type B24081, wrought brass, nickel plated.  Rests 
shall have a minimum projection of  3/4-inch and a minimum width of  
9/16-inch.  Shelf rests for use in drilled holes shall be B04013, wrought 
steel, nickel plated with  1/4-inch diameter pin,  3/8-inchlong, overall 
length  1-1/4 inches.

2.3.2   Cabinet Hinges

Cabinet hinges shall be wrought steel or brass, designated size and finish  
and shall conform to BHMA A156.9, as follows:

Full mortise, loose-pin hinges shall be B81021, 5-knuckle, button tip, 
wrought steel.

Semi-concealed hinges B01251 shall be 5-knuckle, button tip.

Concealed hinges for flush doors shall be B01501.

Continuous hinges shall be B01491, wrought steel, chrome plated,  0.032-inch
 thick with  0.090-inch steel pin, countersunk screw holes  2 inches on 
center, width when open,  1-1/16 inches.

2.3.3   Cabinet Catches

Cabinet catches shall be B43142, magnetic catches, aluminum case, minimum  
4-pound pull.

2.3.4   Pulls

Door and drawer pulls shall be B12011, contemporary-design, cast bronze,  
3-inch centers, screw attached from inside of door or drawer.

2.3.5   Drawer Slides

Drawer slides shall be B85051, ball bearing full extension drawer slides 
for attachment to each side of drawer.  Rubber stops shall be provided at 
striking points.

2.4   PLASTIC LAMINATES

2.4.1  Countertops, Edges, and Blacksplashes

Countertop surface, edge, and backsplash shall be covered with 
high-pressure plastic laminate, general-purpose type, conforming to NEMA LD 
3, Type GP50. 

2.4.2   Vertical Surfaces

Plastic laminate surfaces for drawer and counter fronts, exposed-to-view 
ends, and doors shall be high-pressure plastic laminate, general purpose 
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type, conforming to NEMA LD 3, Type GP38. 

2.5   SINK RIMS

Sink rims shall be corrosion resistant steel, clamping type, sized to the 
sink, and a standard product of a manufacturer regularly producing this 
type of equipment.

PART 3   EXECUTION

3.1   GENERAL

Casework shall be installed only when temperature and humidity conditions 
approximate the interior conditions that will exist when the building is 
occupied.  The relative humidity in the building at the time of 
installation of materials shall be within the limits recommended by the 
manufacturer.  Casework shall be installed level, plumb, and true to line, 
and shall be attached to the walls or floors with concealed toggle bolts.  
Countertops, accessories, and hardware shall be installed as indicated.  
Closure and filler strips and finish moldings shall be provided as 
required.  Make neat, close-fitting cut-outs for indicated sinks, plumbing, 
and other items projecting through tops.  Carefully locate cut-outs for 
pipes so that edges of holes will be covered by escutcheons.  The inner 
edge of sink cut-outs shall be painted with a coat of semigloss enamel 
paint; sink flanges shall be set in a bed of sealants.  Prior to final 
acceptance, the Contractor shall aline all doors, adjust all hardware, and 
leave cabinets in a clean and neat condition.

 
3.1.1 Counters

Conceal fastenings where practicable, fit the counter neatly, install in a 
rigid and substantial manner, and scribe to adjoining surfaces.  Provide 
counter sections in the longest lengths practicable; keep joints in tops to 
a minimum; and where joints are necessary, provide tight hairline joints 
drawn up with concealed-type heavy pull-up bolts.  Glue joints with 
water-resistant glue and, in addition, make rigid and substantial with 
screws, bolts, or other approved fastenings.

3.1.2  Nailing

Exposed nailing shall be countersunk finishing nails; the countersunk holes 
shall be filled with a matching wood filler or putty.  Staples shall not be 
permitted in exposed cabinet or casework.

3.1.3  Finishing

Exposed wood surfaces shall be machine sanded at the mill to the specified 
standard and then shall receive a final sanding at the site to a smooth 
clean finish, free of machine or tool marks, abrasions, raised grain, or 
similar imperfections.

3.2   APPLICATION OF PLASTIC LAMINATE

Plastic laminate shall be a continuous sheet of the longest length 
practicable.  Joints in the surface sheeting shall be tight and flush, and 
held to a practical minimum number.  Apply with contact type adhesive, type 
as recommended by the manufacturer of the laminate, applied to both 
surfaces.  The edging and trim shall consist of strips of laminate cut and 
fitted to all exposed edges with approved contact adhesive.  
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    -- End of Section --
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AMENDMENT NO. 0001

SECTION 07416

STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
07/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA-01 (1993) Aluminum Standards and Data

AA SAS-30 (1986) Aluminum Construction Manual Series 
- Section 1 Specifications for Aluminum 
Structures

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC-S335 (1989) Specification for Structural Steel 
Buildings - Allowable Stress Design, 
Plastic Design

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI SG-673 (1986; Addenda 1989) Cold-Formed Steel 
Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463 (1994) Steel Sheet, Aluminum-Coated, by 
the Hot-Dip Process

ASTM A 653 (1995) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 792 (1993a) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process, 
General Requirements

ASTM A 924 (1995) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate
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ASTM C 518 (1991) Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 1289 (1995) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 523 (1989; R 1993) Specular Gloss

ASTM D 714 (1987; R 1994) Evaluating Degree of 
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1993) Effect of Household 
Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2244 (1993) Calculation of Color Differences 
from Instrumentally Measured Color 
Coordinates

ASTM D 2247 (1994) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 3359 (1995) Measuring Adhesion by Tape Test

ASTM D 4214 (1989) Evaluating the Degree of Chalking 
of Exterior Paint Films

ASTM D 4397 (1991) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 1592 (1994) Structural Performance of Sheet 
Metal Roof and Siding Systems by Uniform 
Static Air Pressure Difference
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ASTM G 23 (1995) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) With and Without Water 
for Exposure of Nonmetallic Materials

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA-01 (1986; Errata; Supple 1990) Low Rise 
Building Systems Manual

STEEL JOIST INSTITUTE (SJI)

SJI-01 (1994) Standard Specifications Load Tables 
and Weight Tables for Steel Joists and 
Joist Girders

1.2   GENERAL REQUIREMENTS

The Contractor shall furnish a manufacturer's standard product which 
satisfies all requirements contained herein and has been verified by load 
testing and independent design analyses to meet the specified design 
requirements.

1.2.1   Manufacturer

The SSSMR system shall be the product of a recognized manufacturer who has 
been in the practice of manufacturing SSSMR systems for a period of not 
less than 3 years and has been involved in at least five projects similar 
in size and complexity to this project.

1.2.2   Installer

The installer shall be certified by the SSSMR system manufacturer to have 
experience in installing at least three projects that are of comparable 
size, scope and complexity as this project for the particular roof system 
furnished.  The installer may be either employed by the manufacturer or be 
an independent installer.

1.3   DESIGN REQUIREMENTS

The design of the SSSMR system shall be provided by the Contractor as a 
complete system.  Members and connections not indicated on the drawings 
shall be designed by the Contractor.  Roof panels, components, transitions, 
accessories, and assemblies shall be supplied by the same manufacturer.

1.3.1   Design Criteria

Design criteria shall be in accordance with MBMA-01 unless otherwise 
specified.

1.3.2   Dead Loads

The dead load shall be the weight of the SSSMR system.  Collateral loads 
such as sprinklers, mechanical and electrical systems, and ceilings shall 
not be attached to the panels.
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1.3.3   Live Loads

1.3.3.1   Concentrated Loads

The panels and concealed anchor clips shall be capable of supporting a  300 
pound temporary concentrated load at the panel midspan in the installed 
condition.  The load shall be applied over the entire panel width.  The 
panels shall support this concentrated load without displaying permanent 
distortions that would affect the weathertightness of the SSSMR system.

1.3.3.2   Uniform Loads

The panels and concealed anchor clips shall be capable of supporting a 
minimum uniform live load of  20 psf.

1.3.5   Wind Loads

The design wind uplift pressure for the roof system shall be 16.4 pounds 
per square foot.  The design uplift force for each connection assembly 
shall be that pressure given for the area under consideration, multiplied 
by the tributary load area of the connection assembly.  The safety factor 
listed below shall be applied to the design force and compared against the 
ultimate capacity.  Prying shall be considered when figuring fastener 
design loads.

a.  Single fastener in each connection.........3.0

b.  Two or more fasteners in each connection...2.25

1.3.6   Thermal Loads

Roof panels shall be free to move in response to the expansion and 
contraction forces resulting from a total temperature range of  160 degrees 
F during the life of the structure.

1.3.7   Framing Members Supporting the SSSMR System

Any additions/revisions to framing members supporting the SSSMR system to 
accommodate the manufacturer/fabricator's design shall be the Contractor's 
responsibility and shall be submitted for review and approval.  New or 
revised framing members and their connections shall be designed in 
accordance with AISC-S335.  Maximum deflection under applied live load, 
snow, or wind load shall not exceed 1/180 of the span length.

1.3.8   Roof Panels

Steel panels shall be designed in accordance with AISI SG-673.  The 
structural section properties used in the design of the panels shall be 
determined using the unloaded shape of the roof panels.  The calculated 
panel deflection from concentrated loads shall not exceed 1/180 of the span 
length.  The calculated panel deflection under applied live load, snow, or 
wind load shall not exceed 1/180 times the span length.  Deflections shall 
be based on panels being continuous across three or more supports.  
Deflection shall be calculated and measured along the major ribs of the 
panels.

1.3.9   Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified 
design wind uplift forces and shall allow for thermal movement of the roof 
panel system.  Exposed fasteners shall not restrict free movement of the 
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roof panel system resulting from thermal forces.  There shall be a minimum 
of two fasteners per clip.  Single fasteners with a minimum diameter of  
3/8 inch will be allowed when the supporting structural members are 
prepunched or predrilled.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Design Analysis; GA.

Design analysis signed by a Registered Professional Engineer.  The design 
analysis shall include a list of the design loads, and complete 
calculations for the support system (when provided by the Contractor), 
roofing system and its components.  The design analysis shall include 
calculations and indicate how expected thermal movements are accommodated.

SD-04 Drawings

Structural Standing Seam Metal Roof System; GA.

Contractor's drawings and specifications; and erection drawings; shop 
coating and finishing specifications; and other data as necessary to 
clearly describe design, materials, sizes, layouts, standing seam 
configuration, construction details, provisions for thermal movement, line 
of panel fixity, fastener sizes and spacings, sealant(s) and erection 
procedures.  Drawings shall reflect the intent of the architectural 
detailing using the manufacturer's proprietary products and fabricated 
items as required.

SD-08 Statements

Qualifications; FI0.

Qualifications of the manufacturer and installer.

SD-09 Reports

Test Report for Uplift Resistance of the SSSMR; GA.

SSSMR systems previously tested and approved by the Corps of Engineer's 
STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE OF SSMRS BY UNIFORM STATIC 
AIR PRESSURE DIFFERENCE are still valid.  SSSMR systems not previously 
tested by the Corps of Engineer's test shall be tested in accordance with 
ASTM E 1592.  SSSMR systems tested and certified shall also meet the 
additional specified requirements of this Section.  To verify that the 
SSSMR system tested is the same as that proposed for this project, the 
report shall include the following information:

a.  Details of the SSSMR system showing the roof panel cross-section 
with dimensions and thickness.

b.  Details of the anchor clip, dimensions, and thickness.

c.  Type of fasteners, size, and the number required for each 
connection.
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d.  Purlins/subpurlins size and spacing used in the test.

e.  Description of the seaming operation including equipment used.

f.  Maximum allowable uplift pressures.  These pressures are 
determined from the ultimate load divided by a factor of safety 
equal to 1.65.

g.  Any additional information required to identify the SSSMR system 
tested.

h.  Signature and seal of an independent registered engineer who 
witnessed the test.

SD-13 Certificates

Structural Standing Seam Metal Roof System; FI0.

a.  Certification that the actual thickness of uncoated sheets used in 
SSSMRS components including roofing panels, subpurlins, and 
concealed anchor clips comply with specified requirements.

b.  Certification that materials used in the installation are mill 
certified.

c.  Previous certification of SSSMR system tested under the Corps of 
Engineers' Standard Test Method in lieu of ASTM E 1592 testing.

d.  Certification that the sheets to be furnished are produced under a 
continuing quality control program and that a representative 
sample consisting of not less than three pieces has been tested 
and has met the quality standards specified for factory color 
finish.

SD-14 Samples

Accessories; FI0.

One sample of each type of flashing, trim, closure, thermal spacer block, 
cap and similar items.  Size shall be sufficient to show construction and 
configuration.

Roof Panels; FI0.

One piece of each type to be used,  9 inches long, full width.

Factory Color Finish; FI0.

Three  3 by 5 inches samples of each type and color.

Fasteners; FI0.

Two samples of each type to be used, with statement regarding intended 
use.  If so requested, random samples of bolts, nuts, and washers as 
delivered to the jobsite shall be taken in the presence of the Contracting 
Officer and provided to the Contracting Officer for testing to establish 
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compliance with specified requirements.

Sealant; FI0.

One sample, approximately  1 pound, and descriptive data.

Concealed Anchor Clips; FI0.

Two samples of each type used.

Subpurlins; FI0.

One piece,  9 inches long.

EPDM Rubber Boots; FI0.

One piece of each type.

1.6   DELIVERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground.  Materials shall be covered with 
weathertight coverings and kept dry.  Storage accommodations for roof 
covering shall provide good air circulation and protection from surface 
staining.

1.7   GUARANTEE

The SSSMR system shall be guaranteed for 20 years against leakage arising 
out of or caused by ordinary wear and tear by the elements.  Such guarantee 
shall start upon final acceptance of the work or the date the Government 
takes possession, whichever is earlier.

PART 2   PRODUCTS

2.1   ROOF PANELS

Panels shall be either steel or aluminum and shall have a factory color 
finish to match the existing roof panels.  Length of sheets shall be 
sufficient to cover the entire length of any unbroken roof slope when such 
slope is  30 feet or less.  When length of run exceeds  30 feet and panel 
laps are provided, each sheet in the run shall extend over three or more 
supports.  Sheets longer than  30 feet may be furnished if approved by the 
Contracting Officer.  Width of sheets shall provide not more than  24 inches
 of coverage in place.  SSSMR system with roofing panels greater than  12 
inches in width shall have standing seams rolled during installation by an 
electrically driven seaming machine.  Height of standing seams shall be not 
less than 2 inches.

2.1.1   Steel Panels

Zinc-coated steel conforming to ASTM A 924 and ASTM A 653; aluminum-zinc 
alloy coated steel conforming to ASTM A 792, AZ 55 coating; or 
aluminum-coated steel conforming to ASTM A 463, Type 2, coating designation 
T2 65.  Panels shall have a minimum thickness of  0.024 inch, except that 
when the mid field of the roof is subject to design wind uplift pressures 
of  60 psf or greater the entire roof system shall have a minimum thickness 
of  0.030 inch.  Panels shall be within 95 percent of tested thickness.  
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2.1.2   Aluminum Panels

Alloy conforming to ASTM B 209, temper as required for the forming 
operation, shall be a minimum of  0.032 inch thick.

2.2   CONCEALED ANCHOR CLIPS

Concealed anchor clips shall be the same as the tested roofing system.  
Clip bases shall have factory punched or drilled holes for attachment.  
Clips shall be made from multiple pieces with the allowance for the total 
thermal movement required to take place within the clip.  Single piece 
clips may be acceptable when the manufacturer can substantiate that the 
system can accommodate the thermal cyclic movement under sustained live or 
snow loads.

2.3   ACCESSORIES

Accessories shall be compatible with the covering furnished.  Flashing, 
trim, metal closure strips, caps, roof curbs, and similar metal accessories 
shall be not less than the minimum thicknesses specified for roofing 
panels.  Exposed metal accessories shall be finished to match the panels 
furnished.  Molded closure strips shall be closed-cell or solid-cell 
synthetic rubber or neoprene, or polyvinyl chloride premolded to match 
configuration of the covering and shall not absorb or retain water.  
Thermal spacer blocks and other thermal barriers at concealed clip 
fasteners shall be as recommended by the manufacturer.

2.4   FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, aluminum, 
corrosion resisting steel, or nylon capped steel, type and size specified 
below or as otherwise approved for the applicable requirements.  Fasteners 
for aluminum roof panels shall be aluminum or corrosion resisting steel.  
Fasteners for structural connections shall provide both tensile and shear 
ultimate strengths of not less than  750 pounds per fastener.  Fasteners 
for accessories shall be the manufacturer's standard.  Exposed roof 
fasteners shall be sealed or have sealed washers on the exterior side of 
the covering to waterproof the fastener penetration.  Washer material shall 
be compatible with the covering; have a minimum diameter of 3/8 inch for 
structural connections; and gasketed portion of fasteners or washers shall 
be neoprene or other equally durable elastomeric material approximately  
1/8 inch thick.  Exposed fasteners for factory color finished panels shall 
be factory finished to match the color of the panels.

2.4.1   Screws

Screws for attaching anchor devices shall be not less than No. 14.  Other 
screws shall be as recommended by the manufacturer to meet the strength 
design requirements of the panels.

2.4.2   Bolts

Bolts shall be not less than  1/4 inch diameter, shouldered or plain shank 
as required, with locking washers and nuts.

2.4.3   Structural Blind Fasteners

Blind screw-type expandable fasteners shall be not less than 1/4 inch 
diameter.  Blind (pop) rivets shall be not less than 9/32 inch minimum 
diameter.

Page  8



2.5   SUBPURLINS

Subpurlins shall have a minimum thickness of  0.059 inchesand a minimum 
yield strength of  50000 psi.

2.6   FACTORY COLOR FINISH

Roof panels shall have a factory applied polyvinylidene fluoride finish on 
the exposed side.  The exterior finish shall consist of a baked-on 
fluoropolymer topcoat with an appropriate prime coat.  Color shall match  
the existing roofing panels.  The exterior coating shall be a nominal 1  mil
 thickness consisting of a polyvinylidene fluoride topcoat of not less than 
 0.7 mil dry film thickness and the paint manufacturer's recommended primer 
of not less than 0.2 mil thickness.  The interior color finish shall 
consist of a  0.2 mil thick prime coat.  The exterior color finish shall 
meet the test requirements specified below.

2.6.1   Salt Spray Test

A sample of the sheets shall withstand a salt spray test for a minimum of 
1000 hours in accordance with ASTM B 117, including the scribe requirement 
in the test.  Immediately upon removal of the panel from the test, the 
coating shall receive a rating of not less than 8F, few No. 8 blisters,  as 
determined by ASTM D 714; and a rating of 6,  1/8 inch failure at scribe, 
as determined by ASTM D 1654.

2.6.2   Formability Test

When subjected to testing in accordance with ASTM D 522, the coating film 
shall show no evidence of fracturing to the naked eye.

2.6.3   Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested for a minimum of 1000 hours in 
accordance with ASTM G 23, Method 2, using a Type EH apparatus with cycles 
of 60 minutes radiation and 60 minutes condensing humidity.  The coating 
shall withstand the weathering test without cracking, peeling, blistering, 
loss of adhesion of the protective coating, or corrosion of the base 
metal.  Protective coating that can be readily removed from the base metal 
with tape in accordance with ASTM D 3359, Test Method B, shall be 
considered as an area indicating loss of adhesion.  Following the 
accelerated weathering test, the coating shall have a chalk rating not less 
than No. 8 in accordance with ASTM D 4214 test procedures, and the color 
change shall not exceed 5 CIE or Hunter Lab color difference (delta E) 
units in accordance with ASTM D 2244.  

2.6.4   Humidity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247 
for 1000 hours, a scored panel shall show no signs of blistering, cracking, 
creepage or corrosion.

2.6.5   Impact Resistance

Factory-painted sheet shall withstand direct and reverse impact in 
accordance with ASTM D 2794 equal to 1.5 times metal thickness in  mils, 
expressed in  inch-pounds, with no loss of adhesion.

2.6.6   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, the 

Page  9



coating system shall withstand a minimum of 50 liters of sand before the 
appearance of the base metal.  The term "appearance of base metal" refers 
to the metallic coating on steel or the aluminum base metal.

2.6.8   Pollution Resistance

Coating shall show no visual effects when immersion tested in a 10 percent 
hydrochloric acid solution for 24 hours in accordance with ASTM D 1308.

2.9   SEALANT

Sealants shall be elastomeric type containing no oil or asphalt.  Exposed 
sealant shall be colored to match the applicable building color and shall 
cure to a rubberlike consistency.  Sealant placed in the roof panel 
standing seam ribs shall be provided in accordance with the manufacturer's 
recommendations.

2.10   GASKETS AND INSULATING COMPOUNDS

Gaskets and insulating compounds shall be nonabsorptive and suitable for 
insulating contact points of incompatible materials.  Insulating compounds 
shall be nonrunning after drying.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with the manufacturer's erection 
instructions and drawings.  Dissimilar materials which are not compatible 
when contacting each other shall be insulated from each other by means of 
gaskets or insulating compounds.  Molded closure strips shall be installed 
wherever covering sheets terminate in open-end configurations, exclusive of 
flashings.  The closure strip installation shall be weather-tight and 
sealed.  Screws shall be installed with a clutching screw gun, to assure 
screws are not stripped.  Field test shall be conducted on each gun prior 
to starting installation and periodically thereafter to assure it is 
adjusted properly to install particular type and size of screw as 
recommended by manufacturer's literature.  Improper or mislocated drill 
holes shall be plugged with an oversize screw fastener and gasketed washer; 
however, sheets with an excess of such holes or with such holes in critical 
locations shall not be used.  Exposed surfaces and edges shall be kept 
clean and free from sealant, metal cuttings, hazardous burrs, and other 
foreign material.  Stained, discolored, or damaged sheets shall be removed 
from the site.  Furnish and install roof curbs as required for boilers, 
hotwater heaters and exhaust fans.

3.1.1   Field Forming of Panels

Roofing panels may be formed from factory-color-finished steel coils at the 
project site, in which case the same care and quality control measures that 
are taken in shop forming of roofing panels shall be observed.  In cold 
weather conditions, preheating of the steel coils to be field formed shall 
be performed as necessary just prior to the rolling operations.

3.1.2   Subpurlins

Unless otherwise shown, subpurlins shall be anchored to the purlins or 
other structural framing members with bolts or screws.  The subpurlin 
spacing shall not exceed  30 inches on centers at the corner, edge and 
ridge zones, and  5 foot maximum on centers for the remainder of the roof.  
Corner, edge, and ridge zones are as defined in ASCE 7.
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3.1.3   Roof Panel Installation

Roof panels shall be installed with the standing seams in the direction of 
the roof slope.  The side seam connections for installed panels shall be 
completed at the end of each day's work.  Method of applying joint sealant 
shall conform to the manufacturer's recommendation to achieve a complete 
weather-tight installation.  End laps of panels shall be provided in 
accordance with the manufacturer's instructions.  Closures, flashings, EPDM 
rubber boots, roof curbs, and related accessories shall be installed 
according to the manufacturer's drawings.  Fasteners shall not puncture 
covering sheets except as provided for in the manufacturer's instructions 
for erection and installation.  Expansion joints for the standing seam roof 
system shall be installed at locations indicated on the contract drawings 
and other locations indicated on the manufacturer's drawings.

3.1.4   Concealed Anchor Clips

Concealed anchor clips shall be fastened directly to the structural framing 
members.  The maximum distance, parallel to the seams, between clips shall 
be  30 inches on center at the corner, edge, and ridge zones, and  5 feet 
maximum on centers for the remainder of the roof.

3.6   CLEANING AND TOUCH-UP

Exposed SSSMR systems shall be cleaned at completion of installation.  
Debris that could cause discoloration and harm to the panels, flashings, 
closures and other accessories shall be removed.  Grease and oil films, 
excess sealants, and handling marks shall be removed and the work shall be 
scrubbed clean.  Exposed metal surfaces shall be free of dents, creases, 
waves, scratch marks, and solder or weld marks.  Immediately upon 
detection, abraded or corroded spots on shop-painted surfaces shall be wire 
brushed and touched up with the same material used for the shop coat.  
Factory color finished surfaces shall be touched up with the manufacturer's 
recommended touch up paint.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 08110

STEEL DOORS AND FRAMES
02/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 236 (1989; R 1993) Steady-State Thermal 
Performance of Building Assemblies by 
Means of a Guarded Hot Box

ASTM C 976 (1990) Thermal Performance of Building 
Assemblies by Means of a Calibrated Hot Box

ASTM D 2863 (1991) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

ASTM E 90 (1990) Laboratory Measurement of Airborne 
Sound Transmission Loss of Building 
Partitions

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM HMMA 862 (1987) Hollow Metal Manual; Section: Guide 
Specifications for Commercial Security 
Hollow Metal Doors and Frames

NAAMM HMMA 865 (1995) Hollow Metal Manual; Section: Guide 
Specifications for Swinging Sound Control 
Hollow Metal Doors and Frames

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows
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NFPA 80A (1993) Protection of Buildings from 
Exterior Fire Exposures

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-100 (1991) Standard Steel Doors and Frames

SDOI SDI-106 (1996) Standard Door Type Nomenclature

SDOI SDI-107 (1984) Hardware on Steel Doors 
(Reinforcement - Application)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Steel Doors and Frames; GA.

Drawings using standard door type nomenclature in accordance with SDOI 
SDI-106 indicating the location of each door and frame, elevation of each 
model of door and frame, details of construction, method of assembling 
sections, location and extent of hardware reinforcement, hardware 
locations, type and location of anchors for frames, and thicknesses of 
metal.  Drawings shall include catalog cuts or descriptive data for the 
doors, frames, and weatherstripping including air infiltration data and 
manufacturers printed instructions.

1.3   DELIVERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in 
pairs with heads at opposite ends or shall be provided with temporary steel 
spreaders at the bottom of each frame; and knockdown type frames shall be 
securely strapped in bundles.  Materials shall be delivered to the site in 
undamaged condition, and stored out of contact with the ground and under a 
weathertight covering permitting air circulation.  Doors and assembled 
frames shall be stored in an upright position in accordance with DHI A115.1G.  
Abraded, scarred, or rusty areas shall be cleaned and touched up with 
matching finishes.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS
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2.1   DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with SDOI SDI-100
 and the additional requirements specified herein.  Door grade shall be 
heavy duty (Grade II)  unless otherwise indicated on the door and door 
frame schedules.    Doors and frames shall be prepared to receive hardware 
conforming to the templates and information provided under Section 08710 
FINISH HARDWARE.  Doors and frames shall be reinforced, drilled, and tapped 
to receive mortised hinges, locks, latches, and flush bolts as required.  
Doors and frames shall be reinforced for surface applied hardware.  Frames 
shall be welded type.  Door frames shall be furnished with a minimum of 
three jamb anchors and one floor anchor per jamb.  Anchors shall be not 
less than  18 gauge steel or  7 gauge diameter wire.  For wall conditions 
that do not allow the use of a floor anchor, an additional jamb anchor 
shall be provided. Rubber silencers shall be furnished for installation 
into factory predrilled holes in door frames; adhesively applied silencers 
are not acceptable.  Where frames are installed in plaster or masonry 
walls, plaster guards shall be provided on door frames at hinges and 
strikes.  Reinforcing of door assemblies for closers and other required 
hardware shall be in accordance with SDOI SDI-100and the conditions of the 
fire door assembly listing when applicable.  Exterior doors shall have top 
edges closed flush and sealed against water penetration.

2.2   FIRE RATED DOORS

Fire rated door assemblies shall bear the listing identification label of a 
nationally recognized testing laboratory qualified to perform tests of fire 
door assemblies in accordance with NFPA 252 and having a listing for the 
tested assemblies.  The fire resistance rating shall be rated as shown.  
Doors exceeding the sizes for which listing label service is offered shall 
be in accordance with NFPA 252.  Listing identification labels shall be 
constructed and permanently applied by a method which results in their 
destruction should they be removed.

2.6   WEATHERSTRIPPING

Unless otherwise specified in Section 08710 FINISH HARDWARE, 
weatherstripping shall be as follows:  Weatherstripping for head and jamb 
shall be manufacturer's standard elastomeric type of synthetic rubber, 
vinyl, or neoprene and shall be installed at the factory or on the jobsite 
in accordance with the door frame manufacturer's recommendations.  
Weatherstripping for bottom of doors shall be as shown.  Air leakage rate 
of weatherstripping shall not exceed  0.20 cfm per linear foot of crack 
when tested in accordance with ASTM E 283 at standard test conditions.

2.9   GLAZING

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  
Removable glazing beads shall be screw-on or snap-on type.

2.10   FACTORY FINISH

Doors and frames shall be phosphatized  and primed with standard factory 
primer system.  Color shall match the existing.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with DHI A115.1G.  Preparation for 
surface applied hardware shall be in accordance with SDOI SDI-107.  Rubber 
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silencers shall be installed in door frames after finish painting has been 
completed; adhesively applied silencers are not acceptable.  
Weatherstripping shall be installed at exterior door openings to provide a 
weathertight installation.  Installation and operational characteristics of 
fire doors shall be in accordance with NFPA 80, NFPA 80A and NFPA 101.  

3.2   FIELD PAINTED FINISH

Steel doors and frames shall be field painted in accordance with Section 
09900 PAINTING, GENERAL.  Weatherstrips shall be protected from paint.  
Finish shall be free of scratches or other blemishes.  Color shall match 
the existing.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 08120

ALUMINUM DOORS AND FRAMES
03/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 605.2 (1992; Addenda Jan 1995) Voluntary 
Specification for High Performance Organic 
Coatings on Architectural Extrusions and 
Panels

AAMA 1503.1 (1988) Voluntary Test Method for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1990) Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

1.2   SYSTEM DESCRIPTION

Swing-type aluminum doors and frames, of size and design shown on the 
drawings, shall be provided at the locations indicated.  Doors shall be 
furnished complete with frames, adjoining sidelights, and other accessories 
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indicated and specified.

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Wind Load Performance

Doors and frames shall be of sufficient strength to withstand a design wind 
load of 30 pounds per square foot of supported area with a deflection of 
not more than 1/175 times the length of the member.  Doors shall be tested 
in accordance with ASTM E 330 at a pressure not less than 1.5 times the 
design load.

1.3.2   Water Penetration Performance

Frames and fixed areas, and non-handicap complying doors shall have no 
water penetration when tested in accordance with ASTM E 331 at a pressure 
of  8 psf.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data
Aluminum Doors and Frames; GA.

Manufacturer's descriptive data and catalog cuts including air-infiltration 
data.

SD-04 Drawings

Aluminum Doors and Frames; GA.

A schedule showing the location of each door shall be included with the 
drawings.  Drawings showing elevations of each door and frame type, details 
and method of anchorage, details of construction, location and installation 
of hardware, shape and thickness of materials, and details of joints and 
connections.

SD-06 Instructions

Installation; FI0.  Cleaning; FI0.

Manufacturer's installation instructions and cleaning instructions.

SD-09 Reports

Full-Glazed; FI0.

For full-glazed doors, certified test reports from an independent testing 
laboratory, stating that doors are identical in design, materials, and 
construction to a door that has been tested and meets all test and 
specified requirements.

SD-14 Samples
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Finishes; GA.

Samples of the color anodized coating, showing the extreme color range .

1.5   DELIVERY AND STORAGE

Materials delivered to the jobsite shall be inspected for damage, and shall 
be unloaded with a minimum of handling.  Storage shall be in a dry location 
with adequate ventilation, free from dust, water, and other contaminants, 
and which permits easy access for inspecting and handling.  Materials shall 
be neatly stored on the floor, properly stacked on nonabsorptive strips or 
wood platforms.  Doors and frames shall not be covered with tarps, 
polyethylene film, or similar coverings.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM DOORS AND FRAMES

Extrusions shall comply with ASTM B 221, Alloy 6063-T5 except alloy used 
for anodized color coatings shall be required to produce the specified 
color.  Aluminum sheets and strips shall comply with ASTM B 209, alloy and 
temper best suited for the purpose.  Fasteners shall be hard aluminum or 
stainless steel.

2.1.1   Finishes

Finish shall be color anodized.  Color anodized finish shall be AA-M10C22A32
 in accordance with the requirements of AA DAF-45.

2.1.2   Welding and Fastening

Where possible, welds shall be located on unexposed surfaces.  Welds 
required on exposed surfaces shall be smoothly dressed.  Welding shall 
produce a uniform texture and color in the finished work, free of flux and 
spatter.  Exposed screws or bolts will be permitted only at inconspicuous 
locations and shall have heads countersunk.

2.1.3   Anchors

Anchors shall be stainless steel or steel with a hot-dipped galvanized 
finish.  Anchors of the sizes and shapes required shall be provided for 
securing aluminum frames to adjacent construction.  Anchors shall be placed 
near top and bottom of each jamb and at intermediate points not more than  
25 inches apart.  Transom bars shall be anchored at ends, and mullions 
shall be anchored at head and sill.  The bottom of each frame shall be 
anchored to the rough floor construction with 3/32 inch thick stainless 
steel angle clips secured to the back of each jamb and to floor 
construction.  Stainless steel bolts and expansion rivets shall be used for 
fastening clip anchors. 

2.1.4   Provisions For Hardware

Hardware for aluminum doors is specified in Section 08710 FINISH HARDWARE.  
Doors and frames shall be cut, reinforced, drilled, and tapped at the 
factory to receive template hardware.  Reinforcement shall be provided in 
the core of doors as required to receive locks, door closers, and other 

Page  3



hardware.  Doors to receive surface applied hardware shall be reinforced as 
required.

2.1.5   Provisions For Glazing

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  Metal 
glazing beads, vinyl inserts, and glazing gaskets shall be provided for 
securing glass.  Glass stops shall be tamperproof on exterior side.

2.1.6   Weatherstripping

Weatherstripping shall be continuous silicone-treated wool pile type, or a 
type recommended by the door manufacturer, and shall be provided on head 
and jamb of exterior doors.  Weatherstripping for bottom of doors shall be 
as shown.  Weatherstripping shall be easily replaced without special tools, 
and shall be adjustable at meeting stiles of pairs of doors.  Air leakage 
rate of weatherstripping shall not exceed  0.5 cubic feet per minute per 
lineal foot of crack when tested in accordance with ASTM E 283 at standard 
test conditions.

2.2   FABRICATION OF ALUMINUM FRAMES

Frames shall be single-glazed.  Frames shall be fabricated of extruded 
aluminum shapes to contours as shown on the drawings.  Shapes shown are 
representations of design, function, and required profile.  Dimensions 
shown are minimum.  Shapes of equivalent design may be submitted, subject 
to approval of samples.  Minimum metal wall thickness shall be  0.090 inch, 
except glazing beads, moldings, and trim shall be not less than  0.050 inch.
  Frames that are to receive glass shall have removable snap-on glass stops 
and glazing beads.  Joints in frame members shall be milled to a hairline 
watertight fit, reinforced, and secured mechanically by steel clip 
arrangement or by screw spline attachment.

2.3   FABRICATION OF ALUMINUM DOORS

2.3.1   Sizes, Clearances, and Edge Treatment

Doors shall be not less than  1-3/4 inchesthick.  Clearances shall be  1/16 
inch at hinge stiles,  1/8 inch at lock stiles and top rails, and  3/16 inch
at floors and thresholds.  Single-acting doors shall be beveled 1/8 inch at 
lock and meeting stile edges.

2.3.1.1   Full-Glazed Stile and Rail Doors

Doors shall have medium stiles and rails as shown, and shall be fabricated 
from extruded aluminum hollow seamless tubes or from a combination of 
open-shaped members interlocked or welded together.  Doors shall be 
single-glazed.  Top and bottom rail shall be fastened together by means of 
welding or by  3/8 inch diameter cadmium-plated tensioned steel tie rods.  
Extruded aluminum snap-in glazing beads shall be provided on interior side 
of doors.  Extruded aluminum theft-proof snap-in glazing beads or fixed 
glazing beads shall be provided on exterior or security side of doors.  
Glazing beads shall have vinyl insert glazing gaskets, designed to receive 
glass of thickness required.  Glass is specified in Section 08810 GLASS AND 
GLAZING.

PART 3   EXECUTION

3.1   INSTALLATION OF DOORS, FRAMES, AND ACCESSORIES

3.1.1   Protection of Aluminum
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Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods.

3.1.1.1   Paint

Aluminum surfaces to be protected shall be solvent cleaned and given a coat 
of zinc-molybdate primer and one coat of aluminum paint.

3.1.1.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and shall be cemented to the aluminum surface using a cement compatible 
with aluminum.

3.1.2   Installation

Frames and framing members shall be accurately set in position to receive 
doors.  Frames shall be plumb, square, level, and in alignment, and 
securely anchored to adjacent construction.  Metal-to-metal joints between 
framing members shall be sealed as specified in Section 07900 JOINT 
SEALING.  Doors shall be accurately hung with proper clearances, and 
adjusted to operate properly.  Protective coverings if provided shall be 
removed and the doors and frames shall be thoroughly cleaned.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 08210

WOOD DOORS
05/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA 135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality 
Standards, Guide Specifications and 
Quality Certification Program

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1991) High-Pressure Decorative Laminates

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S. 1-A (1993) Architectural Wood Flush Doors

NWWDA I.S. 4 (1994) Water-Repellent Preservative 
Non-Pressure Treatment for Millwork

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Doors shall be of the type, size, and design indicated on the drawings, and 
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shall be the standard products of manufacturers regularly engaged in the 
manufacture of wood doors.

1.2.2   Marking

Each door shall bear a stamp, brand, or other identifying mark indicating 
quality and construction of the door.  The identifying mark or a separate 
certification shall include identification of the standard on which 
construction of the door is based, identity of the manufacturing plant, 
identification of the standard under which preservative treatment, if used, 
was made, and identification of the doors having a Type I glue bond.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Wood Doors and Frames; GA.

Drawings indicating the location of each door, elevation of each type of 
door, details of construction, marks to be used to identify the doors, and 
location and extent of hardware blocking.  Drawings shall include catalog 
cuts or descriptive data for doors, weatherstripping, flashing, and 
thresholds to be used.

1.4   STORAGE

Doors shall be stored in fully covered areas and protected from damage and 
from extremes in temperature and humidity.  Doors shall be stored on 
supports to prevent warping or twisting, and to provide ventilation. 
Factory cartons or wrappers shall be kept intact until installation.

1.5   HARDWARE

Hardware, including weatherstripping and thresholds, is specified in 
Section 08710 FINISH HARDWARE.

1.6   GLAZING

Glazing is specified in Section 08810 GLASS AND GLAZING.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   GENERAL FABRICATION REQUIREMENTS
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2.1.1   Edge Sealing

Wood end-grain exposed at edges of doors shall be sealed prior to shipment.

2.1.2   Preservative Treatment

Exterior softwood doors shall be water-repellent preservative treated in 
accordance with NWWDA I.S. 4.

2.1.3   Adhesives

Adhesives shall be in accordance with NWWDA I.S. 1-A, requirements for Type 
I Bond Doors (waterproof) for exterior doors and requirements for Type II 
Bond Doors (water-repellent) for interior doors.  Adhesive for doors to 
receive a transparent finish shall be nonstaining.  Adhesives shall contain 
no formaldehydes.  

2.1.4   Prefitting

Doors shall be furnished prefitted or unfitted at the option of the 
Contractor, except plastic laminate clad doors shall be furnished prefit in 
accordance with the standards under which they are produced.

2.2   FLUSH DOORS

Flush doors shall be solid core and shall conform to NWWDA I.S. 1-A, except 
for the one year acclimatization requirement in paragraph T-2, which shall 
not apply.  Wood doors shall be 5-ply construction with faces, stiles, and 
rails bonded to the cores.

2.2.1   Core Construction

2.2.1.1   Solid Cores

Door construction shall be particle board core with vertical and horizontal 
edges bonded to the core. 

2.2.2   Face Panels

2.2.2.1   Natural Finished Wood Veneer Doors

Veneer doors to receive natural finish shall be Custom Grade birch veneer 
in accordance with NWWDA I.S. 1-A.  Vertical stile strips shall be selected 
to provide edges of compatible species .  Door finish shall be in 
accordance with paragraph FIELD FINISHING.

PART 3   EXECUTION

3.1   INSTALLATION OF DOORS

3.1.1   General Use Doors

Doors shall be fit, hung, and trimmed as required.  Door shall have a 
clearance of  1/8 inch at the sides and top and shall have a bottom 
clearance of  1/4 inch over thresholds and 1/2 inch at other locations 
unless otherwise shown.  The lock edge or both edges of doors shall be 
beveled at the rate of  1/8 inchin  2 inches.  Cuts made on the job shall 
be sealed immediately after cutting, using a clear varnish or sealer.  
Bottom of doors shall be undercut to allow clear door swing over carpeted 
areas. Vertical edges of doors which have not been rounded or beveled at 
the factory shall be eased when the doors are installed.
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3.3   FIELD FINISHING

Doors to receive field finishing, whether paint or natural finish, shall be 
factory primed or sealed, as required, and then shall be finished in 
accordance with Section 09900 PAINTING, GENERAL.  Factory applied sealer 
shall not prevent doors from accepting field stain and finish.  Color shall 
be as indicated on the drawings.  Field touch-up of factory finishes shall 
be in accordance with manufacturers instructions.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 08710

FINISH HARDWARE

PART 1  -  GENERAL

1.1    REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.1 (1988) Butts and Hinges

BHMA A156.2 (1989) Bored and Preassembled Locks and 
latches

BHMA A 156.3 (1994) Exit Devices

BHMA A 156.4 (1992) Door Controls - Closers

BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

BHMA A156.6 (1994) Architectural Door Trim

BHMA A156.7 (1988) Template Hinge Dimensions

BHMA A 156.8 (1994) Door Controls - Overhead Holders

BHMA A156.9 (1994) Cabinet Hardware

BHMA A 156.13 (1987) Mortise Locks & Latches

BHMA A156.15 (1995) Closer Holder Release Devices

BHMA A156.16 (1989) Auxiliary Hardware

BHMA A156.17 (1993) Self Closing Hinges & Pivots

BHMA A156.18 (1993) Materials and Finishes

BHMA A156.19 (1990) Power Assist and Low Energy Power 
Operated Doors

BHMA A156.20 (1989) Strap and Tee Hinges and Hasps

BHMA A156.21 (1989) Thresholds

BHMA A156.23 (1992) Electromagnetic Locks

BHMA A156.24 (1992) Delayed Egress Locks
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BHMA-01 (Effective thru Jun 1995) Directory of 
Certified Locks & Latches

BHMA-02 (Effective thru Jul 1995) Directory of 
Certified Door Closers

BHMA-03 (Effective thru Jul 1996) Directory of 
Certified Exit Devices

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 105 (1993) Smoke-Control Door Assemblies

NFPA 11 (1994) Low Expansion Foam

NFPA 110 (1996) Emergency and Standby Power Systems

NFPA 13 (1994) Installation of Sprinkler Systems

NFPA 13R (1994) Installation of Sprinkler Systems 
in Residential Occupancies Up to and 
Including Four Stories in Height

NFPA 16 (1991) Deluge Foam-Water Sprinkler and 
Foam-Water Spray Systems

NFPA 16A (1994) Closed-Head Foam-Water Sprinkler 
Systems

NFPA 17A (1990) Wet Chemical Extinguishing Systems

NFPA 1961 (1992) Fire Hose

NFPA 1963 (1993) Fire Hose Connections

NFPA 20 (1993) Centrifugal Fire Pumps

NFPA 211 (1992) Chimneys, Fireplaces, Vents and 
Solid Fuel-Burning Appliances

NFPA 214 (1996) Water-Cooling Towers

NFPA 231C (1995) Rack Storage of Materials

NFPA 24 (1995) Installation of Private Fire 
Service Mains and Their Appurtenances

NFPA 252 (1995) Fire Tests of Door Assemblies

NFPA 255 (1996) Method of Test of Surface Burning 
Characteristics of Building Materials

NFPA 257 (1996) Fire Tests for Window and Glass 
Block Assemblies

NFPA 30 (1993) Flammable and Combustible Liquids

Page  2



NFPA 30A (1993) Automobile and Marine Service 
Station Code

NFPA 31 (1992) Installation of Oil Burning 
Equipment

NFPA 325M (1991) Fire Hazard Properties of Flammable 
Liquids, Gases, and Volatile Solids

NFPA 329 (1992) Handling Underground Releases of 
Flammable and Combustible Liquids

NFPA 37 (1994) Installation and Use of Stationary 
Combustion Engines and Gas Turbines

NFPA 407 (1996) Aircraft Fuel Servicing

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 496 (1993) Purged and Pressurized Enclosures 
for Electrical Equipment

NFPA 54 (1992) National Fuel Gas Code

NFPA 58 (1995) Standard for the Storage and 
Handling of Liquefied Petroleum Gases

NFPA 70 (1996) National Electrical Code

NFPA 701 (1996) Methods of Fire Test for 
Flame-Resistant Textiles and Films

NFPA 704 (1990) Identification of the Fire Hazards 
of Materials

NFPA 72 (1993) National Fire Alarm Code

NFPA 75 (1995) Protection of Electronic 
Computer/Data Processing Equipment

NFPA 77 (1993) Static Electricity

NFPA 780 (1992) Installation of Lightning 
Protection Systems

NFPA 80 (1995) Fire Doors and Windows

NFPA 80A (1993) Protection of Buildings from 
Exterior Fire Exposures

NFPA 82 (1994) Incinerators, Waste and linen 
Handling Systems and Equipment

NFPA 8501 (1992) Single Burner Boiler Operations

NFPA 85C (1991) Prevention of Furnace 
Explosions/Implosions in Multiple Burner 
Boiler Furnaces

NFPA 90A (1996) Installation of Air Conditioning 

Page  3



and Ventilating Systems

NFPA 90B (1993) Warm Air Heating and air 
Conditioning Systems

NFPA 91 (1995) Exhaust Systems for Conveying of 
materials

NFPA 96 (1994) Installation of Equipment for the 
Removal of Smoke and Grease-Laden Vapors 
from commercial Cooking Equipment

NFPA 99 (1996) Health Care Facilities

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-100 (1991) Standard Steel Doors and Frames

SDOI SDI-106 (1996) Standard Door Type Nomenclature

SDOI SDI-107 (1984) Hardware on Steel Doors 
(Reinforcement - Application)

DOOR AND HARDWARE INSTITUTE (DHI)

DHI A115-W (Varies) Wood Door Hardware Standards(Incl 
All5-W1 thru A115-W9)

DHI A115.1 (1990) Preparation for Mortise Locks for 
1-3/8" and 1-3/4" Doors

DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

DHI-03 (1989) Keying Systems and Nomenclature

DHI-04 (1976) Recommended Locations for Builders' 
Hardware for Custom Steel Doors and Frames

DHI-05 (1990) Recommended Locations for 
Architectural Hardware for Standard steel 
Doors and Frames

1.2    SUBMITTALS

Submit the following in accordance with section entitled "Submittal 
Procedures.

Provide factory produced custom electrical schematics (Von Duprin 7099) for 
each opening specified to receive electrified hardware components.

Hardware and Accessories

Manufacturer=SE descriptive data, technical literature, catalog cuts, and 
installation instructions. Spare parts data for locksets, exit devices, and 
closers after approval of the  submittal and not later than 3 months prior 
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to the date of occupancy. The data shall include a complete list of parts 
with factory designated part numbers, price list and source of supply.

Hardware Schedule

Hardware schedule listing all items to be furnished. The schedule shall 
include for each item: the individual quantities; manufacturer=se name and 
catalog numbers; finishes; door and frame sizes; door opening location; 
fire rating, hand of door, fasteners, and template list.

Keying System

Keying schedule developed in accordance after the keying meeting with the 
owner. Provide temporary cores during construction.

Certificates and Cycle Test Results

Furnish the hardware manufacturer=se certificates of compliance stating 
that the supplied material meets all specified requirements. Each 
certificate shall be signed by an official of the factory. The certificate 
shall be dated and attached to a copy of this specification.  Furnish 
certificates and cycle test results with submittals.

1.3    QUALITY ASSURANCE

Predelivery Conference: Upon approval of the Hardware Schedule, the 
construction Contractor shall arrange a conference with the hardware 
supplier, Contracting Officer and the agency to determine keying system 
requirements. Location of key cabinet and labeling shall also be determined.

Provide locks, exit devices, and closers of one manufacturer's make and 
series. Modify hardware as necessary to provide features indicated or 
specified.

1.4    DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with necessary 
appurtenances including fasteners and instructions.  Mark each individual 
container with item number as shown in hardware schedule.  Deliver 
permanent keys and removable cores to the Contracting Officer, either 
directly or by certified mail.  Deliver construction master keys with the 
locks.

1.5    WARRANTY

Provide manufactures published warranty. Provide 1 year limited warranty on 
all products with the exceptions of exit devices, which shall be a 3 year 
warranty, and door closers, which shall be a 10 year full warranty.

PART 2    PRODUCTS

2.1    TEMPLATE HARDWARE

Hardware to be applied to metal or to prefinished doors shall be made to 
template.  Promptly furnish template information or templates to door and 
frame manufacturers.  Template hinges shall conform to BHMA A156.7.  
Coordinate hardware items to prevent interference with other hardware.

2.2    HARDWARE FOR FIRE DOORS AND EXIT DOORS
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Provide all hardware necessary to meet the requirements of NFPA 80 for fire 
doors and NFPA 101 for exit doors, as well as to other requirements 
specified, even if such hardware is not specifically mentioned under 
paragraph entitled, "Hardware Schedule".  Such hardware shall bear the 
label Underwriters Laboratories, Inc., and be listed in UL BMD or labeled 
and listed by another testing laboratory acceptable to the Contracting 
Officer.

2.3    HARDWARE ITEMS

Hinges, pivots, locks, latches, exit devices, bolts, and closers shall be 
clearly and permanently marked with the manufacturer's name or trademark 
where it will be visible after the item is installed.  For closers name or 
trademark shall be located on the arm.

2.3.1    Hinges

Concealed bearing hinges of the proper quantity, size, and gauge as 
recommended in manufacturer=se published literature.

2.3.2    Locksets and Cylinders

Provide 1000 series grade mortise style locksets with 3 piece anti-friction 
latchbolt. All strikes shall be 4-7/8" curved lip type. Provide units which 
can be field selectable for handing without opening of lock body case 
assembly.

Cylinder keyway shall match match existing facility standards.

2.3.3    Exit Devices

Touch bars style devices with engraved "PUSH" pads shall be provided. Pads 
shall be overlapping AT@ style with hydraulic dampers to absorb shock and 
reduce noise of operation. Where specified, provide lever with spring 
loaded break-away design.  Under excessive force, spring loaded lever shall 
"Break" to a location no greater than a 90 E drop position.  Lever shall 
return to correct positioning and operation by manually overriding spring 
with lever in the reverse direction. Removable mullion shall be of the box 
type with key removable feature and shall be used only with  those exit 
devices for which the mullions were manufactured. Devices with delayed 
egress or other electrified function shall have signage indicating 
appropriate warnings or function. All electrified components shall be 
products  of the same exit device manufacture, no exceptions. 

2.3.5    Keying System

Provide construction interchangeable cores and permanent cores.  Provide 
key cabinet as specified.

2.3.7 Texture

Provide knurled or abrasive coated knobs or lever handles which lead to 
dangerous areas.

2.3.8    Keys

Furnish one file key, one duplicate key, and one working key for each key 
change and for each master and grand master keying system.  Furnish one 
additional working key for each lock of each keyed-alike group.  Stamp each 
key with appropriate key control symbol and "AAFES - property - Do not 
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duplicate".  Do not place room number on keys.

2.3.9    Door Bolts

Provide investment cast trigger cams at automatic and constant latching 
flushbolts.  Flushbolts, Coordinators, Filler Bars and Accessories shall be 
products of one manufacturer.

2.3.10    Closers and Operators

All closers shall be the products of one manufacturer. Surface mounted 
units shall be independently certified to a minimum of 10,000,000 cycles in 
accordance with ANSI testing procedures. All closers shall be factory 
handed and tagged for each opening and be packed with a cardboard template 
clearly indicating correct mounting without the use of any measuring 
device.  At parallel arm applications provide extra duty forged arm and 
knuckles with bronze bushings. Provide all-weather fluid with  a viscosity 
range of 110 FE - 0 F. Closers shall be engraved with date of manufacture 
and shall have a ten (10) year full warranty. 

Automatic operators shall be of the type indicated. Units shall not require 
any voltage greater than 27VDC connected to any component mounted on a 
metallic door, frame, or actuator.

2.3.11    Identification Marking

In addition to the manufacturer's name or trademark on the closer arm each 
closer shall bear the manufacturer's series designation under the cover.

2.3.12    Overhead Holders

Provide units with metallic end caps, shock blocks, slides, and components. 
Units shall be stainless steel. All stops shall be products of the same 
manufacturer.

2.3.13    Door Stops and Silencers

Provide type as indicated in Sets.

2.3.15    Thresholds and Seals

Extruded aluminum of the type, gauge, profile and size as indicated.

2.3.20    Special Tools

Provide special tools, such as spanner and socket wrenches and dogging 
keys, required to service and adjust hardware items.

2.3.21    FASTENERS

Provide fasteners of proper type, quality, size, quantity, and finish with 
hardware.  Fasteners exposed to weather shall be of nonferrous metal or 
stainless steel.  Provide fasteners of type necessary to accomplish a 
permanent installation.

2.3.22    FINISHES

BHMA A156.18.  Hardware shall have  brushed stainless steel or chrome, 
unless specified otherwise.  Surface door closers shall have powder coated 
finish.  Hardware for aluminum doors shall be finished to match the doors.  
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2.3.23    KEY CABINET AND CONTROL SYSTEM

As specified.

2.4.24    HARDWARE FOR FIRE DOORS

Hardware for fire doors shall conform to the requirements of NFPA 80, NFPA 
101, and NFPA 105.

PART 3    EXECUTION

3.1    APPLICATION

Hardware shall be located in accordance with DHI publications. Adjust all 
door closers and other hardware items for proper and smooth operation.

3.1.1    Fire Doors and Smoke-Control Door Assemblies

All hardware for odors shall be in accordance with the requirements 
specified within this section. Hardware shall have a visible label bearing 
the mark a fire Exit Hardware.

3.1.2    Weather Stripping Installation

Handle and install weather stripping so as to prevent damage.  Provide full 
contact, weather-tight seals.  Doors shall operate without binding.

3.1.2.1    Stop-Applied Weather Stripping

Fasten in place with color-matched sheet metal screws not more than 9 
inches o.c. after doors and frames have been finish painted.

3.1.2.2    Threshold Installation

Extend thresholds the full width of the opening and notch end for jamb 
stops.  Set thresholds in a full bed of sealant and anchor to floor with 
cadmium-plated, countersunk, steel screws in expansion sleeves.

3.2    HARDWARE LOCATIONS

SDOI SDI-100, unless indicated or specified otherwise.

a.    Kick and Armor Plates: Push side of single-acting doors. Both sides 
of double-acting     doors.

b.    Mop Plates:  Bottom flush with bottom of door.

3.3    KEY CABINET AND CONTROL SYSTEM

Locate where directed. Tag one set of file keys and one set of duplicate 
keys.  Place other keys in appropriately marked envelopes, and tag each 
key.  Furnish complete instructions for setup and use of key control 
system. On tags and envelopes, indicate door and room numbers and master 
key designations.

3.4    FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and 
other damage until acceptance of work.  Submit notice of testing 15 days 
before scheduled, so that testing can be witnessed by the Contracting 
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Officer.  Adjust hinges, locks, latches, bolts, holders, closers, and other 
items to operate properly.  Demonstrate that permanent keys operate 
respective locks, and give keys to the Owner.  Correct, repair, and finish, 
as directed, errors in cutting and fitting and damage to adjoining work.

3.5        HARDWARE SETS

Hardware for aluminum doors shall be provided under this section.  Deliver 
Hardware templates and hardware, except field-applied hardware to the 
aluminum door and frame manufacturer for use in fabricating the doors and 
frames.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 09950

WALLCOVERINGS
12/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 423 (1990a) Sound Absorption and Sound 
Absorption Coefficients by the 
Reverberation Room Method

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM F 793 (1993) Standard Classification of 
Wallcovering by Durability Characteristics

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Wallcovering and Accessories; GA.

Manufacturer's descriptive data, documentation stating physical 
characteristics, flame resistance, mildew and germicidal characteristics.

SD-06 Instructions

Installation; FI0.

Preprinted installation instructions for wallcovering and accessories.

Maintenance; FI0.

Preprinted cleaning and maintenance instructions for wallcovering and 
accessories.

SD-13 Certificates

Wallcovering; FI0.

Manufacturer's statement attesting that the product furnished meets or 
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exceeds specification requirements.  The statement must; be dated after the 
award of the contract, state Contractor's name and address, name the 
project and location, and list the requirements being certified.

SD-14 Samples

Wallcovering and Accessories; FI0.

Three samples of each indicated type, pattern, and color of wallcovering.  
Samples of wall covering shall be minimum 5 x 7 inches and of sufficient 
size to show pattern repeat.  Three samples of each indicated type corner 
guard and wainscot cap.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in manufacturers original unopened 
containers labeled with manufacturers name, pattern, texture, size and 
related information.  Materials shall be stored in accordance with the 
manufacturer's instructions in a clean dry ventilated area with temperature 
maintained above  60 degrees F for two days prior to installation.

1.4   ENVIRONMENTAL REQUIREMENTS

Areas to receive wallcovering shall be maintained at a temperature above  
60 degrees F for 7 days before, during, and 7 days after application.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

1.6   EXTRA MATERIALS

Extra material from the same dye lot consisting of  0.5 yardsof full-width 
wallcovering for each 30  linear yards of wallcovering installed shall be 
provided for maintenance.

PART 2   PRODUCTS

2.1   WALLCOVERINGS

Wallcoverings shall be material designed specifically for the specified 
use.  The wallcovering shall contain a non-mercury based mildewcide.  The 
wallcovering shall be type made without the use of cadmium based 
stabilizers.  Wallcovering shall have a Class A flame spread rating of 0-25 
and smoke development rating of 0-50 when tested in accordance with ASTM E 
84.

2.1.1   Vinyl Wallcovering

Vinyl wallcovering shall be a vinyl coated woven or nonwoven fabric with 
germicidal additives and shall conform to ASTM F 793, Category V Type II, ( 
13.1 to 24 ounces) total weight per square yard and width of 53/54  inches.

2.5   PRIMER AND ADHESIVE

Primer and adhesive shall be of a type recommended by the wallcovering 
manufacturer and shall contain a non-mercury based mildewcide.  Adhesive 
shall be strippable type.  Adhesive to install cap shall be of a type 
recommended by the manufacturer of the wainscot cap.
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2.6   COLOR, TEXTURE, AND PATTERN

Color, texture, and pattern shall be as indicated on the drawings.

PART 3   EXECUTION

3.1   EXAMINATION

Contractor shall inspect all areas and conditions under which wallcoverings 
are to be installed.  Contractor shall notify in writing of any conditions 
detrimental to the proper and timely completion of the installation.  Work 
will proceed only when conditions have been corrected and accepted by the 
installer.

3.2   SURFACE PREPARATION

Wallcovering shall not be applied to surfaces that are rough, that contain 
stains that will bleed through the wallcovering, or that are otherwise 
unsuitable for proper installation.  Cracks and holes shall be filled and 
rough spots shall be sanded smooth.  Surfaces to receive wallcovering shall 
be thoroughly dry.  Plaster surfaces shall age at least 30 days prior to 
installation of vinyl wallcoverings.  Interior surfaces of exterior masonry 
walls shall be sealed to prevent moisture penetration, then primed with a 
wallcovering primer in accordance with the manufacturer's instructions.  
Moisture content of plaster, concrete, and masonry shall be tested with an 
electric moisture meter and reading shall be not more than 5 percent.  
Masonry walls shall have flush joints.  Concrete and masonry walls shall be 
coated with a thin coat of joint compound or cement plaster as a substrate 
preparation.  To promote adequate adhesion of wall lining over masonry 
walls, the walls shall be primed as recommended by the wall lining 
manufacturer.  Surface of walls shall be primed as required by 
manufacturer's instructions to permit ultimate removal of wallcovering from 
the wall surface.  Primer shall be allowed to completely dry before 
adhesive application.

3.3   INSTALLATION

3.3.1   Wall Lining

Wall lining shall be installed over masonry walls that are to receive 
wallcovering.  Lining shall be installed in accordance with the 
manufacturer's installation instructions.  Lining shall be installed 
perpendicular to wallcovering to prevent overlapping of seams between 
lining and wallcovering.

3.3.2   Vinyl and Fabric Wallcovering

Wallcovering shall be installed in accordance with the manufacturer's 
installation instructions.  Glue and adhesive spillage shall be immediately 
removed from wallcovering face and seams with a remover recommended by the 
manufacturer.  After the installation is complete, the fabric wallcovering 
shall be vacuumed with a ceiling to floor motion.

3.4   CLEAN-UP

Upon completion of the work, wallcovering shall be left clean and free of 
dirt or soiling.  Surplus materials, rubbish, and debris resulting from the 
wallcovering installation shall be removed and area shall be left clean.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 15250
THERMAL INSULATION FOR MECHANICAL SYSTEMS

11/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.  At the discretion of the government, the manufacturer of 
any material supplied will be required to furnish test reports pertaining 
to any of the tests necessary to assure compliance with the standard or 
standards referenced in this specification.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 580 (1995a) Stainless and Heat-Resisting Steel 
Wire

 
ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 

and Plate

ASTM C 195 (1990) Mineral Fiber Thermal Insulating 
Cement

ASTM C 449 (1995) Mineral Fiber Hydraulic-Setting 
Thermal Insulating and Finishing Cement

 
ASTM C 533 (1985; R 1990) Calcium Silicate Block and 

Pipe Thermal Insulation

ASTM C 534 (1994) Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and 
Tubular Form

ASTM C 547 (1995) Mineral Fiber Pipe Insulation

ASTM C 552 (1991) Cellular Glass Thermal Insulation

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 647 (1995) Properties and Tests of Mastics and 
Coating Finishes for Thermal Insulation

ASTM C 795 (1992) Thermal Insulation for Use in 
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Contact With Austenitic Stainless Steel

ASTM C 871 (1995) Test Methods for Chemical Analysis 
of Thermal Insulation Materials for 
Leachable Chloride, Fluoride, Silicate, 
and Sodium Ions

ASTM C 916 (1985; R 1990) Adhesives for Duct Thermal 
Insulation

ASTM C 920 (1994) Elastomeric Joint Sealants

ASTM C 921 (1989 R; 1996) Determining the Properties 
of Jacketing Materials for Thermal 
Insulation

ASTM C 1126 (1989; R 1994) Specification for faced or 
Unfaced Rigid Cellular Phenolic Thermal 
Insulation

ASTM D 3278 (1989) Test Methods for Flash Point of 
Liquids by Setaflash Closed-Cup Apparatus

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGS                INDUSTRY (MSS)

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)

MICA-01 (1993) National Commercial & Industrial 
Insulation Standards

1.2   SYSTEM DESCRIPTION

Field-applied insulation and accessories on mechanical systems shall be as 
specified herein; factory-applied insulation is specified under the piping, 
duct or equipment to be insulated.  Field applied insulation materials 
required for use on Government-furnished items as listed in the SPECIAL 
CONTRACT REQUIREMENTS shall be furnished and installed by the Contractor.

1.3   GENERAL QUALITY CONTROL

1.3.1   Standard Products

Materials shall be the standard products of manufacturers regularly engaged 
in the manufacture of such products and shall essentially duplicate items 
that have been in satisfactory use for at least 2 years prior to bid 
opening.

1.3.2   Installer's Qualifications

Qualified installers shall have successfully completed three or more 
similar type jobs within the last 5 years.
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1.3.3   Surface Burning Characteristics

Unless otherwise specified, insulation not covered with a jacket shall have 
a flame spread rating no higher than 75 and a smoke developed rating no 
higher than 150.  The outside surface of insulation systems which are 
located in air plenums, in ceiling spaces, and in attic spaces shall have a 
flame spread rating no higher than 25 and a smoke developed rating no 
higher than 50.  Insulation materials located exterior to the building 
perimeter are not required to be fire-rated.  Flame spread and smoke 
developed ratings shall be determined by ASTM E 84.  Insulation shall be 
tested in the same density and installed thickness as the material that 
shall be used in the actual construction.  Jackets shall comply with the 
flame spread and smoke developed ratings of 25/50 as determined by ASTM E 84.

1.3.4   Identification of Materials

Packages or standard containers of insulation, jacket material, cements, 
adhesives, and coatings delivered for use, and samples required for 
approval shall have manufacturer's stamp or label attached giving the name 
of the manufacturer and brand, and a description of the material.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-14 Samples

Thermal Insulation Materials; GA.

A complete list of materials, including manufacturer's descriptive 
technical literature, performance data, catalog cuts, and installation 
instructions.  The product number, k-value, thickness and furnished 
accessories for each mechanical system requiring insulation shall be 
included.  Materials furnished under this section of the specification 
shall be submitted at one time.

After approval of materials and prior to applying insulation a booklet 
shall be prepared and submitted for approval.  The booklet shall contain 
marked-up MICA-01 plates (or detail drawings showing the insulation 
material and insulating system) for each pipe, duct, or piece of equipment 
which is/are required to be insulated per this specification.  The MICA 
plates shall be marked-up showing the materials to be installed in 
accordance with the requirements of this specification for the specific 
insulation application.  The Contractor shall submit all MICA Plates 
required to show the entire insulating system, including Plates required to 
show insulation penetrations, vessel bottom and top heads, legs, and skirt 
insulation as applicable.  If the Contractor elects to submit detailed 
drawings instead of marked-up MICA Plates, the detail drawings shall show 
cut-away, section views, and details indicating each component of the 
insulation system and showing provisions for insulating jacketing, and 
sealing portions of the equipment.  For each type of insulation 
installation on the drawings, provide a label which identifies each 
component in the installation (i.e., the duct, insulation, adhesive, vapor 
retarder, jacketing, tape, mechanical fasteners, etc.)  Indicate insulation 
by type and manufacturer.  Three copies of the booklet shall be submitted 
at the jobsite to the Contracting Officer.  One copy of the approved 
booklet shall remain with the insulation Contractor's display sample and 
two copies shall be provided for Government use.
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After approval of materials actual sections of installed systems properly 
insulated in accordance with the specification requirements shall be 
displayed.  Such actual sections must remain accessible to inspection 
throughout the job and will be reviewed from time to time for controlling 
the quality of the work throughout the construction site.  Each material 
used shall be identified, by indicating on an attached sheet the 
specification requirement for the material and the material by each 
manufacturer intended to meet the requirement.  Display sample sections 
will be inspected at the jobsite by the Contracting Officer.  Approved 
display sample sections shall remain on display at the jobsite during the 
construction period.  Upon completion of construction, the display sample 
sections will be closed and sealed.

Pipe Insulation Display Sections:  Display sample sections shall include as 
a minimum an elbow or tee, a valve, dielectric unions and flanges, a hanger 
with protection shield and insulation insert, or dowel as required, at 
support point, method of fastening and sealing insulation at longitudinal 
lap, circumferential lap, butt joints at fittings and on pipe runs, and 
terminating points for each type of pipe insulation used on the job, and 
for hot pipelines and cold pipelines, both interior and exterior, even when 
the same type of insulation is used for these services.

Duct Insulation Display Sections:  Display sample sections for rigid and 
flexible duct insulation used on the job.  A display section for duct 
insulation exposed to weather shall be protected by enclosing with a 
temporary covering.

1.5   STORAGE

Materials shall be delivered in the manufacturer's unopened containers.  
Materials delivered and placed in storage shall be provided with protection 
from weather, humidity, dirt, dust and other contaminants by the 
Contractor.  Insulation material and supplies that become dirty, dusty, 
wet, or otherwise contaminated may be rejected by the Contracting Officer.

PART 2   PRODUCTS

2.1   GENERAL MATERIALS

Materials shall be compatible and shall not contribute to corrosion, 
soften, or otherwise attack surfaces to which applied in either the wet or 
dry state.  Materials to be used on stainless steel surfaces shall meet 
ASTM C 795 requirements.  Materials shall be asbestos free and conform to 
the following:

2.1.1   Adhesives

2.1.1.1   Acoustical Lining Insulation Adhesive

Insulation shall be applied in cut-to-size pieces attached to the interior 
of the duct with a nonflammable, fire-resistant adhesive conforming to ASTM 
C 916, Type I.  Exposed edges of the liner at the duct ends and at other 
joints where the lining will be subject to erosion shall be coated with a 
heavy brush coat of the nonflammable, fire-resistant adhesive to prevent 
delamination of glass fibers.

2.1.1.2   Mineral Fiber Insulation Cement

Cement shall be in accordance with ASTM C 195.

2.1.1.3   Lagging Adhesive
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Lagging adhesives shall be nonflammable and fire-resistant and shall have 
flame spread and smoke developed ratings of 25/50 when measured in 
accordance with ASTM E 84.  Adhesives shall be either the Class 1 or Class 
2 type as defined here.  Class 1 adhesive shall be pigmented red and be 
suitable for bonding fibrous glass cloth to faced and unfaced fibrous glass 
insulation board; for bonding cotton brattice cloth to faced and unfaced 
fibrous glass insulation board; for sealing edges of and bounding fibrous 
glass tape to joints of fibrous glass board; or for bonding lagging cloth 
to thermal insulation.  Class 2 adhesive shall be pigmented white and be 
suitable for attaching fibrous glass insulation to metal surfaces.  Lagging 
adhesives shall be applied in strict accordance with the manufacturer's 
recommendations.

2.1.2   Contact Adhesive

Adhesive may be dispersed in a nonhalogenated organic solvent with a low 
flash point (flash point less than minus  25 degrees Fwhen tested in 
accordance with ASTM D 3278) or, dispersed in a nonflammable organic 
solvent which shall not have a fire point below  200 degrees F.  The 
adhesive shall not adversely affect, initially or in service, the 
insulation to which it is applied, nor shall it cause any corrosive effect 
on metal to which it is applied.  Any solvent dispersing medium or volatile 
component of the adhesive shall have no objectionable odor and shall not 
contain any benzene or carbon tetrachloride.  The dried adhesive shall not 
omit nauseous, irritating, or toxic volatile matters or aerosols when the 
adhesive is heated to any temperature up to  212 degrees F.  The adhesive 
shall be nonflammable and fire resistant.

2.1.3   Caulking

ASTM C 920, Type S, Grade NS, Class 25, Use A.

2.1.4   Corner Angles

Nominal  0.016 inch aluminum  1 x 1 inch with factory applied kraft 
backing.  Aluminum shall be ASTM B 209, Alloy 3003, 3105, or 5005.

2.1.5   Finishing Cement

Mineral fiber hydraulic-setting thermal insulating cement ASTM C 449.

2.1.6   Fibrous Glass Cloth and Glass Tape

Fibrous glass cloth and glass tape shall have flame spread and smoke 
developed ratings of no greater than 25/50 when measured in accordance with 
ASTM E 84.  Fibrous glass cloth and tape; 20 x 20 maximum size mesh.  Tape 
shall be  4 inch wide rolls.  Class 3 tape shall be  4.5 ounces per square 
yard.

2.1.7   Staples

Outward clinching type monel.

2.1.8   Jackets

ASTM C 921, Type I, maximum moisture vapor transmission 0.02 perms, minimum 
puncture resistance 50 Beach units on all surfaces except concealed 
ductwork, where a minimum puncture resistance of 25 Beach units is 
acceptable.  Minimum tensile strength,  35 pound/inch width.  ASTM C 921, 
Type II, minimum puncture resistance 25 Beach units, tensile strength 
minimum  20 pound/inch width.  Jackets used on insulation exposed in 
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finished areas shall have white finish suitable for painting without sizing.

2.1.8.1   White Vapor Retarder ASJ (All Service Jacket)

For use on hot/cold pipes, ducts, or equipment.  Vapor retarder jackets 
used on insulation exposed in finished areas shall have white finish 
suitable for painting without sizing.

2.1.8.2   Aluminum Jackets

Aluminum jackets shall be corrugated, embossed or smooth sheet,  0.016 inch 
nominal thickness; ASTM B 209, Temper H14, Temper H16, Alloy 3003, 5005, or 
3105 with factory applied moisture retarder.  Corrugated aluminum jacket 
shall not be used outdoors.  Aluminum jacket securing bands shall be Type 
304 stainless steel,  0.015 inch thick,  1/2 inch wide for pipe under  12 
inch diameter and  3/4 inch wide for pipe over  12 inch diameter.  Aluminum 
jacket circumferential seam bands shall be  2 x 0.016 inch aluminum 
matching jacket material.  Bands for insulation below ground shall be  3/4 
x 0.020 inch) thick stainless steel, or fiberglass reinforced tape.  The 
jacket may, at the option of the Contractor, be provided with a factory 
fabricated Pittsburg or "Z" type longitudinal joint.  When the "Z" joint is 
used, the bands at the circumferential joints shall be designed by the 
manufacturer to seal the joints and hold the jacket in place.

2.1.8.3   Polyvinyl Chloride (PVC) Jackets

Polyvinyl chloride (PVC) jacket and fitting covers shall have high impact 
strength, UV resistant rating or treatment and moderate chemical resistance 
with minimum thickness  0.030 inch. Insulation under PVC jacket shall meet 
jacket manufacturer's written recommendations.

2.1.9   Vapor Retarder Coating

The vapor retarder coating shall be fire and water resistant and 
appropriately selected for either outdoor or indoor service.  Color shall 
be white.  The water vapor permeance of the compound shall not exceed 0.05 
perm and shall be determined according to procedure B of ASTM E 96 
utilizing apparatus described in ASTM E 96.  The coating shall be a 
nonflammable, fire resistant type.  The flash point of the compound shall 
not be less than  80 degrees F and shall be determined in accordance with 
ASTM D 3278.  All other application and service properties shall be in 
accordance with ASTM C 647.

2.1.10   Wire

Soft annealed ASTM A 580 Type 302, 304 or 316 stainless steel, 16 or 18 
gauge.

2.2   PIPE INSULATION MATERIALS

Pipe insulation materials shall be as follows:

2.2.1   Aboveground Cold Pipeline

Insulation for  minus 30 degrees to Plus 60 degrees F shall be as follows:

2.2.1.1   Cellular Glass

ASTM C 552, Type II, and Type III.

2.2.1.2   Flexible Cellular Insulation
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ASTM C 534, Type I or II.  Type II shall have vapor retarder skin on both 
sides of the insulation.

2.2.1.3   Phenolic Insulation

ASTM C 1126, Type III.  A maximum allowable leachable chloride content 
shall comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.2.2   Aboveground Hot Pipeline

For aboveground hot pipeline above  60 degrees F insulation the following 
requirements shall be met.

2.2.2.1   Mineral Fiber

ASTM C 547, Class 1 or Class 2 as required for the operating temperature 
range.

2.2.2.2   Calcium Silicate

ASTM C 533, Type I indoor only, or outdoors above  250 degrees F pipe 
temperature.

2.2.2.3   Cellular Glass

ASTM C 552, Type II and Type III.

2.2.2.4   Flexible Cellular Insulation

ASTM C 534, Type I or II to  200 degrees F service.

2.2.2.5   Phenolic Insulation

ASTM C 1126 Type III to  250 F service.  A maximum allowable leachable 
chloride content shall comply with ASTM C 795 when tested in accordance 
with ASTM C 871.

2.2.3   Below ground Pipeline Insulation

ASTM C 552, Type II.

2.3   DUCT INSULATION MATERIALS

Duct insulation materials shall be as follows:

2.3.1   Rigid Mineral Fiber

ASTM C 612, Class 1.

2.3.2   Flexible Mineral Fiber

ASTM C 553, Type I, Class B-2.

2.3.3   Cellular Glass

ASTM C 552, Type I.

2.3.4   Phenolic Foam

ASTM C 1126 Type II.  A maximum allowable leachable chloride content shall 
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comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.3.5   Flexible Cellular

ASTM C 534 Type II.

2.4   EQUIPMENT INSULATION MATERIALS

Equipment insulation materials shall be as follows:

2.4.1   Cold Equipment Insulation

For temperatures below  60 degrees F.

2.4.1.1   Cellular Glass

ASTM C 552, Type I, Type III, or Type IV as required.

2.4.1.2   Flexible Cellular Insulation

ASTM C 534, Type II.

2.4.1.3   Phenolic Foam

ASTM C 1126 Type II.  A maximum allowable leachable chloride content shall 
comply with ASTM C 795 when tested in accordance with ASTM C 871.

2.4.2   Hot Equipment Insulation

For temperatures above  60 degrees F.

2.4.2.1   Rigid Mineral Fiber

ASTM C 612, Type 2, 3, 4 or 5 as required for temperature encountered to  
1800 degrees F.

2.4.2.2   Flexible Mineral Fiber

ASTM C 553, Type 1, 2, 3, 4, 5, 6, or 7 as required for temperature 
encountered to  1200 degrees F.

2.4.2.3   Calcium Silicate

ASTM C 533, Type I, indoors only, or outdoors above  250 degrees F.  Pipe 
shape may be used on diesel engine exhaust piping and mufflers to 1200 
degrees F.

2.4.2.4   Cellular Glass

ASTM C 552, Type I, Type III, or Type IV as required.

2.4.2.5   Flexible Cellular Insulation

ASTM C 534, Type II, to  200 degrees F.

2.4.2.6   Phenolic Foam

ASTM C 1126 Type II to  250 degrees F.  A maximum allowable leachable 
chloride content shall comply with ASTM C 795 when tested in accordance 
with ASTM C 871.
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PART 3   EXECUTION

3.1   APPLICATION - GENERAL

3.1.1   Installation

Except as otherwise specified, material shall be installed in accordance 
with the manufacturer's written instructions.  Insulation materials shall 
not be applied until tests specified in other sections of this 
specification are completed.  Material such as rust, scale, dirt and 
moisture shall be removed from surfaces to receive insulation.  Insulation 
shall be kept clean and dry.  Insulation shall not be removed from its 
shipping containers until the day it is ready to use and shall be returned 
to like containers or equally protected from dirt and moisture at the end 
of each workday.  Insulation that becomes dirty shall be thoroughly cleaned 
prior to use.  If insulation becomes wet or if aforementioned cleaning does 
not restore the surfaces to like new condition, the insulation will be 
rejected, and shall be immediately removed from the jobsite.  Joints shall 
be staggered on multi layer insulation.  Mineral fiber thermal insulating 
cement shall be mixed with demineralized water when used on stainless steel 
surfaces.  Insulation, jacketing and accessories shall be installed in 
accordance with MICA-01 standard plates except where modified herein or on 
the drawings.

3.1.3   Painting and Finishing

Painting shall be as specified in Section 09900 PAINTING, GENERAL.

3.1.4   Flexible Cellular Insulation

Flexible cellular insulation shall be installed with seams and joints 
sealed with a contact adhesive.  Flexible cellular insulation shall not be 
used on surfaces greater than  200 degrees F.  Seams shall be staggered 
when applying multiple layers of insulation.  Insulation exposed to weather 
and not shown to have jacketing shall be protected with two coats of UV 
resistant finish as recommended by the manufacturer after the adhesive is 
dry.

3.1.5   Welding

No welding shall be done on piping, duct or equipment without written 
approval of the Contracting Officer.  The capacitor discharge welding 
process may be used for securing metal fasteners to duct.

3.1.6   Pipes/Ducts/Equipment which Require Insulation

Insulation is required, unless stated otherwise, on all pipes, ducts, or 
equipment, which operate at or below  60 F and at or above  80 F.

3.2   PIPE INSULATION INSTALLATION

3.2.1   Pipe Insulation

3.2.1.1   General

Pipe insulation shall be installed on aboveground hot and cold pipeline 
systems as specified below to form a continuous thermal retarder, including 
straight runs, fittings and appurtenances unless specified otherwise.  
Installation shall be with full length units of insulation and using a 
single cut piece to complete a run.  Cut pieces or scraps abutting each 
other shall not be used.  Pipe insulation shall be omitted on the following:
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a.  Pipe used solely for fire protection.

b.  Chromium plated pipe to plumbing fixtures.  However, fixtures for 
use by the physically handicapped shall have the hot water supply 
and drain, including the trap, insulated where exposed.

c.  Sanitary drain lines.

d.  Unions in pipe above  60 degrees F.

e.  Strainers in pipe above  60 degrees F.

f.  Check valves in pipe above  60 degrees F.

g.  Air chambers.

3.2.1.2   Pipes Passing Through Sleeves

a.  Pipe insulation shall be continuous through the sleeve.

b.  An aluminum jacket with factory applied moisture retarder shall be 
provided over the insulation wherever penetrations require sealing.

c.  Where penetrating interior walls, the aluminum jacket shall extend 
 2 inches beyond either side of the wall and shall be secured on 
each end with a band.

d.  Where penetrating floors, the aluminum jacket shall extend from a 
point below the backup material to a point  10 inches above the 
floor with one band at the floor and one not more than  1 inch 
from the end of the aluminum jacket.

e.  Where penetrating waterproofed floors, the aluminum jacket shall 
extend from below the backup material to a point  2 inchesabove 
the flashing with a band  1 inch from the end of the aluminum 
jacket.

f.  Where penetrating exterior walls, the aluminum jacket required for 
pipe exposed to weather shall continue through the sleeve to a 
point  2 inches beyond the interior surface of the wall.

g.  Where penetrating roofs, pipe shall be insulated as required for 
interior service to a point flush with the top of the flashing and 
sealed with vapor retarder coating.  The insulations for exterior 
application shall butt tightly to the top of flashing and interior 
insulation.  The exterior aluminum jacket shall extend  2 inches 
down beyond the end of the insulation to form a counter flashing.  
The flashing and counter flashing shall be sealed underneath with 
caulking.

h.  In high abuse areas such as janitor closets and traffic areas in 
equipment rooms, kitchens, and mechanical rooms, aluminum jackets 
shall be utilized.  Pipe insulation to the  5 ft level shall be 
protected.  

3.2.1.3   Pipes Passing Through Hangers

a.  Insulation, whether hot or cold application, shall be continuous 
through hangers.  All horizontal pipes  2 inchesand smaller shall 
be supported on hangers with the addition of a Type 40 protection 
shield to protect the insulation in accordance with MSS SP-69.  
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Whenever insulation shows signs of being compressed, or when the 
insulation or jacket shows visible signs of distortion at or near 
the support shield, insulation inserts as specified below for 
piping larger than  2 inches shall be installed.

b.  Horizontal pipes larger than  2 inches at  60 degrees F and above 
shall be supported on hangers in accordance with MSS SP-69, and 
Section 15400 PLUMBING, GENERAL PURPOSE.

c.  Horizontal pipes larger than  2 inchesbelow  60 degrees F shall be 
supported on hangers with the addition of a Type 40 protection 
shield in accordance with MSS SP-69.  An insulation insert of 
cellular glass or calcium silicate shall be installed above each 
shield.  The insert shall cover not less than the bottom 180 
degree arc of the pipe.  Inserts shall be the same thickness as 
the insulation, and shall extend  2 inches on each end beyond the 
protection shield.  When insulation inserts are required per the 
above, and the insulation thickness is less than  1 inch,wooden or 
cork dowels or blocks may be installed between the pipe and the 
shield to prevent the weight of the pipe from crushing the 
insulation as an option to installing insulation inserts.  The 
insulation jacket shall be continuous over the wooden dowel, 
wooden block, or insulation insert.

d.  Vertical pipes shall be supported with either Type 8 or Type 42 
riser clamps with the addition of two Type 40 protection shields 
in accordance with MSS SP-69 covering the 360 degree arc of the 
insulation.  An insulation insert of cellular glass or calcium 
silicate shall be installed between each shield and the pipe.  The 
insert shall cover the 360 degree arc of the pipe.  Inserts shall 
be the same thickness as the insulation, and shall extend  2 inches
 on each end beyond the protection shield.  When insulation 
inserts are required per the above, and the insulation thickness 
is less than  1 inch, wooden or cork dowels or blocks may be 
installed between the pipe and the shield to prevent the hanger 
from crushing the insulation as an option instead of installing 
insulation inserts.  The insulation jacket shall be continuous 
over the wooden dowel, wooden block, or insulation insert.  The 
vertical weight of the pipe shall be supported with hangers 
located in a horizontal section of the pipe.  When the pipe riser 
is longer than  30 feet, the weight of the pipe shall be 
additionally supported with hangers in the vertical run of the 
pipe which are directly clamped to the pipe, penetrating the pipe 
insulation.  These hangers shall be insulated and the insulation 
jacket sealed as indicated herein for anchors in a similar service.

e.  Inserts shall be covered with a jacket material of the same 
appearance and quality as the adjoining pipe insulation jacket, 
shall overlap the adjoining pipe jacket  1-1/2 inches, and shall 
be sealed as required for the pipe jacket.  The jacket material 
used to cover inserts in flexible cellular insulation shall 
conform to ASTM C 921, Type 1, and is allowed to be of a different 
material than the adjoining insulation material.

3.2.1.4   Pipes Passing Through Walls

a.  For hot water pipes supplying lavatories or other similar heated 
service which requires insulation, the insulation shall be 
terminated on the backside of the finished wall.  The insulation 
termination shall be protected with two coats of vapor barrier 
coating with a minimum total thickness of  1/16 inch applied with 
glass tape embedded between coats (if applicable).  The coating 
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shall extend out onto the insulation  2 inches and shall seal the 
end of the insulation.  Glass tape seams shall overlap  1 inch.  
Caulk the annular space between the pipe and wall penetration.  
Cover the pipe and wall penetration with a properly sized (well 
fitting) escutcheon plate.  The escutcheon plate shall overlap the 
wall penetration at least 3/8 inch.

b.  For domestic cold water pipes requiring insulation, the insulation 
shall be terminated on the finished side of the wall (i.e. 
insulation must cover the pipe throughout the wall penetration).  
The insulation shall be protected with two coats of vapor barrier 
coating with a minimum total thickness of  1/16 inch.  The coating 
shall extend out onto the insulation  2 inches and shall seal the 
end of the insulation.  Caulk the annular space between the pipe 
and wall penetration.  Cover the pipe and wall penetration with a 
properly sized (well fitting) escutcheon plate.  The escutcheon 
plate shall overlap the wall penetration by at least  3/8 inch.

3.2.1.5   Flexible Cellular Pipe Insulation

Flexible cellular pipe insulation shall be tubular form for pipe sizes  6 
inches and less.  Type II sheet insulation used on pipes larger than  6 
inches shall not be stretched around the pipe.  On pipes larger than 12 
inches, adhere insulation directly to the pipe on the lower 1/3 of the 
pipe.  Seams shall be staggered when applying multiple layers of 
insulation.  Sweat fittings shall be insulated with miter-cut pieces the 
same size as on adjacent piping.  Screwed fittings shall be insulated with 
sleeved fitting covers fabricated from miter-cut pieces and shall be 
overlapped and sealed to the adjacent pipe insulation.

3.2.2   Aboveground Cold Pipelines

The following shall be included for aboveground cold pipelines  minus 30 
degrees to plus 60 degrees F:

a.  Make-up water.

b.  Horizontal and vertical portions of interior roof drains.

c.  Refrigerant suction lines.

d.  Chilled water.

e.  Dual temperature water, i.e.  HVAC hot/chilled water.

f.  Air conditioner condensate drains.

3.2.2.1   Insulation Thickness

Insulation thickness for cold pipelines shall be determined using Table I.

Table I - Cold Piping Insulation Thickness
Pipe Size (inches)

                         Runouts   1 in      1.25 -    2.5 -     5 -    8 in
Type of                  up to      &        2 in      4 in      6 in      &
Service       Material   2 in*     less                                larger

Chilled water   CG       1.5       1.5       1.5       2.0       2.0      2.0
supply &        FC       0.5       1.0       1.0       1.0       1.0      1.0 

Page 12



Table I - Cold Piping Insulation Thickness
Pipe Size (inches)

                         Runouts   1 in      1.25 -    2.5 -     5 -    8 in
Type of                  up to      &        2 in      4 in      6 in      &
Service       Material   2 in*     less                                larger
return & dual   PF       0.5       1.0       1.0       1.0       1.0      1.0
temp piping

Cold domestic   CG       1.5       1.5       1.5       1.5       1.5      1.5
water, above    FC       3/8       3/8       3/8       3/8       3/8      3/8
and below       PF       3/8       3/8       3/8       3/8       3/8      3/8
ceilings

Exposed         FC       0.5       0.5       0.5       0.5       3/4      3/4
lavatory        MF       0.5       1.0       1.0       1.5       1.5      1.5
drains exposed
domestic water
piping &
drains to
areas for
handicap
personnel

*When runouts to terminal units exceed 12 feet, the entire length of runout 
shall be insulated like main feed pipe.

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
CS - Calcium Silicate
MF - Mineral Fiber
FC - Flexible Cellular

3.2.2.2   Jacket for Fibrous, Cellular Glass, and Phenolic Foam Insulated Pipe

Insulation shall be covered with a factory applied vapor retarder jacket or 
field applied seal welded PVC jacket.  Insulation inside the building shown 
to be protected with an aluminum jacket shall have the insulation and vapor 
retarder jacket installed as specified herein.  The aluminum jacket shall 
be installed as specified for piping exposed to weather, except sealing of 
the laps of the aluminum jacket is not required.  In high abuse areas such 
as janitor closets and traffic areas in equipment rooms, kitchens, and 
mechanical rooms, aluminum jackets shall be utilized.  Pipe insulation to 
the  5 ft level will be protected. 

3.2.2.3   Insulation for Straight Runs (Fibrous, Cellular Glass and Phenolic 
Foam)

a.  Insulation shall be applied to the pipe with joints tightly 
butted.  The ends of fibrous insulation shall be sealed off with 
vapor retarder coating at intervals not to exceed  15 feet.

b.  Longitudinal laps of the jacket material shall overlap not less 
than  1-1/2 inches.  Butt strips  3 inches wide shall be provided 
for circumferential joints.

c.  Laps and butt strips shall be secured with adhesive and stapled on 
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 4 inch centers if not factory self-sealing.

d.  Factory self-sealing lap systems may be used when the ambient 
temperature is between  40 degrees and 120 degrees F during 
installation.  The lap system shall be installed in accordance 
with manufacturer's recommendations.  Stapler shall be used only 
if specifically recommended by the manufacturer.  Where gaps 
occur, the section shall be replaced or the gap repaired by 
applying adhesive under the lap and then stapling.

e.  All Staples, including those used to repair factory self-seal lap 
systems, shall be coated with a vapor retarder coating.  All 
seams, except those on factory self-seal systems shall be coated 
with vapor retarder coating.

f.  Breaks and punctures in the jacket material shall be patched by 
wrapping a strip of jacket material around the pipe and securing 
it with adhesive, stapling, and coating with vapor retarder 
coating.  The patch shall extend not less than  1-1/2 inches past 
the break.

g.  At penetrations such as thermometers, the voids in the insulation 
shall be filled and sealed with vapor retarder coating.

3.2.2.4   Insulation for Fittings and Accessories

a.  Pipe insulation shall have ends thoroughly coated with a vapor 
retarder coating not less than  6 inches from each flange, union, 
valve, anchor, or fitting in all directions.

b.  Precut, preformed insulation for placement over fittings, flanges, 
unions, valves, anchors, and mechanical couplings shall be used.  
Precut, preformed insulation shall exhibit the same properties as 
the adjoining pipe insulation.  Where precut/preformed is 
unavailable, rigid preformed pipe insulation sections may be 
segmented into the shape required.  Insulation of the same 
thickness and conductivity as the adjoining pipe insulation shall 
be used.  If nesting size insulation is used, the insulation 
should be overlapped  2 inches or one pipe diameter.  Loose fill 
mineral fiber or insulating cement shall be used to fill the 
voids.  Elbows insulated using segments shall not have less than 3 
segments per elbow.

c.  Upon completion of installation of insulation on flanges, unions, 
valves, anchors, fittings and accessories, terminations and 
insulation not protected by factory vapor retarder jackets or PVC 
fitting covers shall be protected with two coats of vapor retarder 
coating with a minimum total thickness of  1/16 inch, applied with 
glass tape embedded between coats.  Tape seams shall overlap  1 
inch.The coating shall extend out onto the adjoining pipe 
insulation 2 inches.

d.  Anchors attached directly to the pipe shall be insulated for a 
sufficient distance to prevent condensation but not less than 6 
inches from the insulation surface.

e.  Flexible connections at pumps and other equipment shall be 
insulated with  « inch flexible cellular insulation, unless 
otherwise indicated.

f.  Insulation shall be marked showing the location of unions, 
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strainers, and check valves.

3.2.2.5   Optional PVC Fitting Covers

At the option of the Contractor, premolded, one or two piece PVC fitting 
covers may be used in lieu of the vapor retarder and embedded glass tape.  
Factory premolded insulation segments shall be used under the fitting 
covers for elbows.  Insulation segments shall be the same thickness as 
adjoining pipe insulation and the insulation shall be protected with one 
coat of vapor retarder coating under the PVC cover.  The covers shall be 
secured by PVC vapor retarder tape, adhesive, seal-welding or with tacks 
made for securing PVC covers.  Seams in the cover, and tacks and laps to 
adjoining pipe insulation jacket, shall be sealed with vapor retarder tape 
to ensure that the assembly has a continuous vapor seal.

3.2.3   Aboveground Hot Pipelines

For hot pipelines above  60 degrees F the following shall be included:

a.  Domestic hot water.

b.  Steam.

c.  Condensate.

d.  Hot water heating.

e.  Heated oil.

f.  Water defrost lines in refrigerated rooms.

3.2.3.1   Insulation Thickness

Insulation thickness for hot pipelines shall be determined using Table II.

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
CS - Calcium Silicate
MF - Mineral Fiber
FC - Flexible Cellular

Table II - Hot Piping Insulation Thickness
Pipe Size (inches)

Type of                      Runouts   1 in      1.25 -  2.5 -   5 -     8 in
Service                      up to      &        2       4       6        &
(degrees F)       Material   2 in      less      in      in      in     larger
                                                                    

Hot domestic       CG        1.5       1.5       1.5     1.5     1.5     1.5
water supply       FC        0.5       1.0       1.0     1.5     1.5     1.5
& recirculating    PF        0.5       1.0       1.0     1.0     1.0     1.0
system (200 F      MF        0.5       1.0       1.0     1.5     1.5     1.5
max)

Heating hot        CG        1.5       1.5       2.0     2.0     2.0     2.5
water, supply      PF        0.5       1.0       1.0     1.0     1.0     1.5
& return (250      MF        0.5       1.5       1.5     2.0     2.5     3.0
F max)             CS        1.0       1.5       2.0     2.5     2.5     2.5
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Table II - Hot Piping Insulation Thickness
Pipe Size (inches)

Type of                      Runouts   1 in      1.25 -  2.5 -   5 -     8 in
Service                      up to      &        2       4       6        &
(degrees F)       Material   2 in      less      in      in      in     larger
                                                                    
                                                                   
*When runouts to terminal units exceed 12 feet, the entire length of runout 
shall be insulated like the main feed pipe.

3.2.3.2   Jacket for Insulated Pipe

Insulation shall be covered, in accordance with manufacturer's 
recommendations, with a factory applied Type II jacket or field applied 
aluminum where required or seal welded PVC.

3.2.3.3   Insulation for Straight Runs

a.  Insulation shall be applied to the pipe with joints tightly butted.

b.  Longitudinal laps of the jacket material shall overlap not less 
than  1-1/2 inches, and butt strips  3 inches wide shall be 
provided for circumferential joints.

c.  Laps and butt strips shall be secured with adhesive and stapled on 
 4 inch centers if not factory self-sealing.  Adhesive may be 
omitted where pipe is concealed.

d.  Factory self-sealing lap systems may be used when the ambient 
temperature is between  40 degrees and 120 degrees F and shall be 
installed in accordance with manufacturer's instructions.  Laps 
and butt strips shall be stapled whenever there is nonadhesion of 
the system.  Where gaps occur, the section shall be replaced or 
the gap repaired by applying adhesive under the lap and then 
stapling.

e.  Breaks and punctures in the jacket material shall be patched by 
wrapping a strip of jacket material around the pipe and be secured 
with adhesive and stapled on  4 inch centers if not factory 
self-sealing.  Adhesive may be omitted where pipe is concealed.  
Patch shall extend not less than  1-1/2 inches past the break.

f.  Install flexible cellular pipe insulation by slitting tubular 
sections and applying onto piping or tubing.  Alternately, 
whenever possible, slide unslit sections over the open ends of 
piping or tubing.  All seams and butt joints shall be secured and 
sealed with adhesive.  When using self seal products only the butt 
joints shall be secured with adhesive.  Insulation shall be pushed 
on the pipe, never pulled.  Stretching of insulation may result in 
open seams and joints.  All edges shall be clean cut.  Rough or 
jagged edges of the insulation shall not be permitted.  Proper 
tools such as sharp knives must be used.  Type II sheet insulation 
when used on pipe larger than  6 inches shall not be stretched 
around the pipe.  On pipes larger than  12 inches, adhere sheet 
insulation directly to the pipe on the lower 1/3 of the pipe.

3.2.3.4   Insulation for Fittings and Accessories

a.  The run of the line pipe insulation shall have the ends brought up 
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to the item.

b.  Insulation of the same thickness and conductivity as the adjoining 
pipe insulation, either premolded or segmented, shall be placed 
around the item abutting the adjoining pipe insulation, or if 
nesting size insulation is used, overlapping  2 inches or one pipe 
diameter.  Loose fill mineral fiber or insulating cement shall be 
used to fill the voids.  Insulation for elbows less than  3 inch 
size shall be premolded.  Insulation for elbows  3 inch size and 
larger shall be either premolded or segmented.  Elbows insulated 
using segments shall have not less than 3 segments per elbow.  
Insulation may be wired or taped on until finish is applied.

c.  Upon completion of installation of insulation on flanges, unions, 
valves, anchors, fittings and accessories, terminations and 
insulation not protected by factory vapor retarder jackets or PVC 
fitting covers shall be protected with two coats of Class 1 
adhesive applied with glass tape embedded between coats.  Tape 
seams shall overlap  1 inch.  Adhesive shall extend onto the 
adjoining insulation not less than  2 inches.  The total dry film 
thickness shall be not less than  1/16 inch.

d.  Insulation terminations shall be tapered to unions at a 45-degree 
angle.

e.  At the option of the Contractor, factory premolded one- or 
two-piece PVC fitting covers may be used in lieu of the adhesive 
and embedded glass tape.  Factory premolded segments or factory or 
field cut blanket insert insulation segments shall be used under 
the cover and shall be the same thickness as adjoining pipe 
insulation.  The covers shall be secured by PVC vapor retarder 
tape, adhesive, seal-welding or with tacks made for securing PVC 
covers.

3.2.4   Piping Exposed to Weather

Piping exposed to weather shall be insulated and jacketed as specified for 
the applicable service inside the building.  After this procedure, an 
aluminum jacket shall be applied.  PVC jacketing requires no factory 
applied jacket beneath it.  Flexible cellular insulation exposed to weather 
shall be treated in accordance with paragraph FLEXIBLE CELLULAR INSULATION.

3.2.4.1   Aluminum Jacket

The jacket for hot piping may be factory applied.  The jacket shall overlap 
not less than  2 inches at longitudinal and circumferential joints and 
shall be secured with bands at not more than  12 inch centers.  
Longitudinal joints shall be overlapped down to shed water and located at 4 
or 8 o'clock positions.  Joints on piping 60 degrees F and below shall be 
sealed with caulking while overlapping to prevent moisture penetration.  
Where jacketing on piping  60 degrees F and below abuts an uninsulated 
surface, joints shall be caulked to prevent moisture penetration.  Joints 
on piping above  60 degrees F shall be sealed with a moisture retarder.

3.2.4.2   Insulation for Fittings

Flanges, unions, valves, fittings, and accessories shall be insulated and 
finished as specified for the applicable service.  Two coats of an emulsion 
type weatherproof mastic recommended by the insulation manufacturer shall 
be applied with glass tape embedded between coats.  Tape overlaps shall be 
not less than  1 inch and the adjoining aluminum jacket not less than  2 
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inches.  Factory preformed aluminum jackets may be used in lieu of the 
above.  Molded PVC fitting covers shall be used with PVC lagging and 
adhesive welded moisture tight.

3.2.4.3   PVC Lagging

PVC lagging shall be ultraviolet resistant and adhesive welded vapor tight 
with manufacturer's recommended adhesive.  Installation shall include 
provision for thermal expansion.

3.2.5   Below ground Pipe Insulation

The following shall be included:

a.  Heated oil.

b.  Domestic hot water.

c.  Heating hot water.

d.  Dual temperature water.

e.  Steam.

f.  Condensate.

3.2.5.1   Type of Insulation

Below ground pipe shall be insulated with  3 inchcellular glass insulation 
set in a coat of bedding compound as recommended by the manufacturer.

3.2.5.2   Installation of Below ground Pipe Insulation

a.  Bore surfaces of the insulation shall be coated with a thin coat 
of gypsum cement of a type recommended by the insulation 
manufacturer.  Coating thickness shall be sufficient to fill 
surface cells of insulation.  Mastic type materials shall not be 
permitted for this coating.

b.  Insulation applied to the pipe shall have joints tightly butted 
and bedded together with bedding compound as recommended by the 
manufacturer.  Butt joints shall be staggered.

c.  Stainless steel bands,  3/4 inch wide by 0.020 inch thick shall be 
used to secure insulation in place.  A minimum of two bands per 
section of insulation shall be applied.  As an alternate, 
fiberglass reinforced tape may be used to secure insulation on 
piping up to  12 inches in diameter.  A minimum of two bands per 
section of insulation shall be applied.

d.  Insulation shall terminate at anchor blocks but shall be 
continuous through sleeves and manholes.

e.  At point of entry to buildings, underground insulation shall be 
terminated  2 inches inside the wall or floor, shall butt tightly 
against the aboveground insulation and the butt joint shall be 
sealed with vapor retarder coating.

f.  Provision for expansion and contraction shall be made in 
accordance with the insulation manufacturer's recommendations.
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g.  Flanges, couplings, valves, and fittings shall be insulated 
with factory premolded, prefabricated, or field-fabricated 
sections of insulation of the same material and thickness as the 
adjoining pipe insulation.  Insulation sections shall be secured 
in place with wire, bore surfaces coated, and joints sealed as 
specified.

h.  Insulation, including fittings, shall be finished with three coats 
of asphaltic mastic, with 10 by 10 glass mesh reinforcing fabric 
embedded between coats.  Fabric shall be overlapped a minimum of  
2 inches at joints.  Total film thickness shall be a minimum of  
3/16 inch.  As an alternate, a prefabricated bituminous laminated 
jacket, reinforced with 10 by 10-glass fiber mesh, shall be 
applied to the insulation.  Jacketing material and application 
procedures shall match manufacturer's written instructions.

i.  At termination points, other than building entrances, the mastic 
and cloth or tape shall cover the ends of insulation and extend 2 
inches along the bare pipe.

3.3   DUCT INSULATION INSTALLATION

Except for oven hood exhaust duct insulation, corner angles shall be 
installed on external corners of insulation on ductwork in exposed finished 
spaces before covering with jacket.  Duct insulation shall be omitted on 
exposed supply and return ducts in air conditioned spaces unless otherwise 
shown.  Air conditioned spaces shall be defined as those spaces directly 
supplied with cooled conditioned air and heated conditioned air (or 
provided with a heating device such as a unit heater, radiator or 
convector). 

3.3.1   Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table III.

Table III - Minimum Duct Insulation (mm)

                                                                  
         Cold Air Ducts                                   50
           Relief Ducts                                   38
           Fresh Air Intake Ducts                         38

         Warm Air Ducts                                   50
           Relief Ducts                                   38
           Fresh Air Intake Ducts                         38

Table III - Minimum Duct Insulation (inches)

                                                                  
         Cold Air Ducts                                   2.0
           Relief Ducts                                   1.5
           Fresh Air Intake Ducts                         1.5

         Warm Air Ducts                                   2.0
           Relief Ducts                                   1.5
           Fresh Air Intake Ducts                         1.5

3.3.2   Insulation and Vapor Retarder for Cold Air Duct

Insulation and vapor retarder for cold air duct below 60 degrees F:  Ducts 
and associated equipment shall be insulated to a thickness which is in 
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accordance with Table III.  The following shall be insulated:

a.  Supply ducts.

b.  Flexible runouts.

e.  Plenums.

f.  Duct-mounted coil casings.

g.  Coil headers and return bends.

h.  Coil casings.

i.  Fresh air intake ducts.

j.  Site-erected air conditioner casings.

k.  Ducts exposed to weather.

l.  Combustion air intake ducts.

Insulation for rectangular ducts shall be flexible type where concealed, 
minimum density  3/4 pcf and rigid type where exposed, minimum density  3 
pcf.  Insulation for round/oval ducts shall be flexible type, minimum 
density  3/4 pcf with a factory Type I jacket; or, a semi rigid board, 
minimum density  3 pcf, formed or fabricated to a tight fit, edges beveled 
and joints tightly butted and staggered, with a factory applied Type I all 
service jacket.  Insulation for exposed ducts shall be provided with either 
a white, paintable, factory-applied Type I jacket or a vapor retarder 
jacket coating finish as specified.  Fibrous and cellular glass insulation 
on concealed duct shall be provided with a factory-applied Type I vapor 
retarder jacket.  The total dry film thickness shall be approximately  1/16 
inch.  Duct insulation shall be continuous through sleeves and prepared 
openings except fire wall penetrations.  Duct insulation terminating at 
fire dampers, shall be continuous over the damper collar and retaining 
angle of fire dampers, which are exposed to unconditioned air and which may 
be prone to condensate formation.  Duct insulation and vapor retarder shall 
cover the collar, neck, and any uninsulated surfaces of diffusers, 
registers and grills.  Vapor retarder materials shall be applied to form a 
complete unbroken vapor seal over the insulation.

3.3.2.1   Installation on Concealed Duct

a.  For rectangular, oval or round ducts, insulation shall be attached 
by applying Class 2 adhesive around the entire perimeter of the 
duct in  6 inch wide strips on  12 inch centers.

b.  For rectangular and oval ducts,  24 inches and larger insulation 
shall be additionally secured to bottom of ducts by the use of 
mechanical fasteners.  Fasteners shall be spaced on  18 inch 
centers and not more than  18 inchesfrom duct corners.

c.  For rectangular, oval and round ducts, mechanical fasteners shall 
be provided on sides of duct risers for all duct sizes.  Fasteners 
shall be spaced on  18 inch centers and not more than  18 inches 
from duct corners.

d.  Insulation shall be impaled on the mechanical fasteners where used 
and shall be pressed thoroughly into the adhesive.  Care shall be 
taken to ensure vapor retarder jacket joints overlap  2 inches.  
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The insulation shall not be compressed to a thickness less than 
that specified.  Insulation shall be carried over standing seams 
and trapeze-type duct hangers.

e.  Self-locking washers shall be installed where mechanical fasteners 
are used.  The pin shall be trimmed back and bent over.

f.  Jacket overlaps shall be secured under the overlap with Class 2 
adhesive and stapled on  4 inch centers.  Staples and seams shall 
be coated with a brush coat of vapor retarder coating.

g.  Breaks in the jacket material shall be covered with patches of the 
same material as the vapor retarder.  The patches shall extend not 
less than  2 inches beyond the break or penetration in all 
directions and shall be secured with Class 2 adhesive and 
staples.  Staples and joints shall be sealed with a brush coat of 
vapor retarder coating.

h.  At jacket penetrations such as hangers thermometers and damper 
operating rods, voids in the insulation shall be filled and the 
penetration sealed with a brush coat of vapor retarder coating.

i.  Insulation terminations and pin punctures shall be sealed and 
flashed with a reinforced vapor retarder coating finish.  The 
coating shall overlap the adjoining insulation and uninsulated 
surface  2 inches.  Pin puncture coatings shall extend  2 inches 
from the puncture in all directions.

j.  Where insulation standoff brackets occur, insulation shall be 
extended under the bracket and the jacket terminated at the 
bracket.

3.3.2.2   Installation on Exposed Duct Work

a.  For rectangular ducts, rigid insulation shall be secured to the 
duct by mechanical fasteners on all four sides of the duct, spaced 
not more than  12 inches apart and not more than  3 inches from 
the edges of the insulation joints.  A minimum of two rows of 
fasteners shall be provided for each side of duct  12 inches and 
larger.  One row shall be provided for each side of duct less than 
 12 inches.

b.  Duct insulation shall be formed with minimum jacket seams.  Each 
piece of rigid insulation shall be fastened to the duct using 
mechanical fasteners.  When the height of projections is less than 
the insulation thickness, insulation shall be brought up to 
standing seams, reinforcing, and other vertical projections and 
shall not be carried over.  Vapor retarder jacket shall be 
continuous across seams, reinforcing, and projections.  When 
height of projections is greater than the insulation thickness, 
insulation and jacket shall be carried over.

c.  Insulation shall be impaled on the fasteners; self-locking washers 
shall be installed and the pin trimmed and bent over.

d.  Joints in the insulation jacket shall be sealed with a 4 inch wide 
strip of the same material as the vapor retarder jacket.  The 
strip shall be secured with Class 2 adhesive and stapled.  Staples 
and seams shall be sealed with a brush coat of vapor retarder 
coating.
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e.  Breaks and ribs or standing seam penetrations in the jacket 
material shall be covered with a patch of the same material as the 
jacket.  Patches shall extend not less than  2 inches beyond the 
break or penetration and shall be secured with Class 2 adhesive 
and stapled.  Staples and joints shall be sealed with a brush coat 
of vapor retarder coating.

f.  At jacket penetrations such as hangers, thermometers, and damper 
operating rods, the voids in the insulation shall be filled and 
the penetrations sealed with a brush coat of vapor retarder 
coating.

g.  Insulation terminations and pin punctures shall be sealed and 
flashed with a reinforced vapor retarder coating finish.  The 
coating shall overlap the adjoining insulation and uninsulated 
surface  2 inches.  Pin puncture coatings shall extend  2 inches 
from the puncture in all directions.

h.  Oval and round ducts, flexible type, shall be insulated with 
factory Type I jacket insulation with minimum density of  3/4 pcf 
attached by applying Class 2 adhesive around the entire perimeter 
of the duct in  6 inch wide stripe on  12 inch centers.

3.3.3   Insulation for Warm Air Duct

For warm air ducts above  60 degrees F, ducts and associated equipment 
shall be insulated to a thickness which is in accordance with Table III.  
The following shall be insulated:

a.  Supply ducts.

b.  Flexible runouts.

c.  Duct-mounted coil casings.

g.  Coil-headers and return bends.

h.  Coil casings.

Insulation for rectangular ducts shall be flexible type where concealed, 
minimum density  3/4 pcf; and rigid type where exposed, minimum density  3 
pcf.  Insulation on exposed ducts shall be provided with a white, 
paintable, factory-applied Type II jacket, or finished with Class 1 
adhesive finish.  Flexible type insulation shall be used for round ducts, 
minimum density  3/4 pcf with a factory-applied Type II jacket.  Insulation 
on concealed duct shall be provided with a factory-applied Type II jacket.  
Class 1 adhesive finish where indicated to be used shall be accomplished by 
applying two coats of Class 1 adhesive with a layer of glass cloth embedded 
between the coats.  The total dry film thickness shall be approximately  
1/16 inch.  Duct insulation shall be continuous through sleeves and 
prepared openings.  Duct insulation shall terminate at fire dampers and 
flexible connections.

3.3.3.1   Installation on Concealed Duct

a.  For rectangular, oval and round ducts, insulation shall be 
attached by applying Class 2 adhesive around the entire perimeter 
of the duct in  6 inch wide strips on  12 inch centers.

b.  For rectangular and oval ducts  24 inches and larger, insulation 
shall be secured to the bottom of ducts by the use of mechanical 
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fasteners.  Fasteners shall be spaced on  18 inch centers and not 
more than  18 inches from duct corner.

c.  For rectangular, oval and round ducts, mechanical fasteners shall 
be provided on sides of duct risers for all duct sizes.  Fasteners 
shall be spaced on  18 inch centers and not more than  18 inches 
from duct corners.

d.  The insulation shall be impaled on the mechanical fasteners where 
used and shall be pressed thoroughly into the adhesive.  The 
insulation shall not be compressed to a thickness less than that 
specified.  Insulation shall be carried over standing seams and 
trapeze-type hangers.

e.  Self-locking washers shall be installed where mechanical fasteners 
are used and the pin trimmed and bent over.

f.  Insulation jacket shall overlap not less than  2 inches at joints 
and the lap shall be secured with Class 2 adhesive under the lap 
and stapled on  4 inch centers.

3.3.3.2   Installation on Exposed Duct

a.  For rectangular ducts, the rigid insulation shall be secured to 
the duct by the use of mechanical fasteners on all four sides of 
the duct, spaced not more than  12 inches apart and not more than  
3 inches from the edges of the insulation joints.  A minimum of 
two rows of fasteners shall be provided for each side of duct 12 
inches and larger and a minimum of one row for each side of duct 
less than  12 inches.

b.  Duct insulation with factory-applied jacket shall be formed with 
minimum jacket seams, and each piece of rigid insulation shall be 
fastened to the duct using mechanical fasteners.  When the height 
of projection is less than the insulation thickness, insulation 
shall be brought up to standing seams, reinforcing, and other 
vertical projections and shall not be carried over the 
projection.  Jacket shall be continuous across seams, reinforcing, 
and projections.  Where the height of projections is greater than 
the insulation thickness, insulation and jacket shall be carried 
over the projection.

c.  Insulation shall be impaled on the fasteners; self-locking washers 
shall be installed and pin excess clipped and bent over.

d.  Joints on jacketed insulation shall be sealed with a  4 inch wide 
strip of the same material as the jacket.  The strip shall be 
secured with Class 2 adhesive and stapled.

e.  Breaks and penetrations in the jacket material shall be covered 
with a patch of the same material as the jacket.  Patches shall 
extend not less than  2 inches beyond the break or penetration and 
shall be secured with Class 2 adhesive and stapled.

f.  Insulation terminations and pin punctures shall be sealed and 
flashed with a Class 1 adhesive.  Two coats of Class 1 adhesive 
coating shall be applied with glass cloth embedded between coats.  
The total coating shall have a dry film thickness of approximately 
1/16 inch and shall overlap the adjoining insulation and 
uninsulated surface  2 inches.
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g.  Oval and round ducts, flexible type, shall be insulated with 
factory Type I jacket insulation, minimum density of  3/4 pcf 
attached by applying Class 2 adhesive around the entire perimeter 
of the duct in  6 inch wide stripe on  12 inch center.  Joints 
shall be sealed with a  4 inch wide strip of the same material as 
the jacket.  The strip shall be secured with Class 2 adhesive and 
stapled.

3.3.4   Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose below and above 60 degrees F, ducts 
shall be insulated as specified for cold air duct.

3.3.5   Insulation for Evaporative Cooling Duct

Evaporative cooling supply duct located in spaces not evaporatively cooled, 
shall be insulated.  Material and installation requirements shall be as 
specified for duct insulation for warm air duct.

3.3.6   Duct Test Holes

After duct systems have been tested, adjusted, and balanced, breaks in the 
insulation and jacket shall be repaired in accordance with the applicable 
section of this specification for the type of duct insulation to be 
repaired.

3.3.7   Duct Exposed to Weather

3.3.7.1   Installation

Ducts exposed to weather shall be insulated and finished as specified for 
the applicable service for exposed duct inside the building.  After the 
above is accomplished, the insulation shall then be further finished as 
detailed in the following subparagraphs.

3.3.7.2   Round Duct

Aluminum jacket with factory applied moisture retarder shall be applied 
with the joints lapped not less than  3 inches and secured with bands 
located at circumferential laps and at not more than 12 inch intervals 
throughout.  Horizontal joints shall lap down to shed water and located at 
4 or 8 o'clock position.  Joints shall be sealed with caulking to prevent 
moisture penetration.  Where jacketing abuts an uninsulated surface, joints 
shall be sealed with caulking.

3.3.7.3   Fittings

Fittings and other irregular shapes shall be finished as specified for 
rectangular ducts.

3.3.7.4   Rectangular Ducts

Two coats of weatherproof mastic shall be applied to the entire surface 
with a layer of glass cloth embedded between coats.  Glass cloth overlaps 
at joints and adjoining surfaces shall be not less than  2 inches.  Each 
coat of weatherproof mastic shall be  1/16 inch minimum thickness.  The top 
of the exterior duct work shall be built up with insulation in such a 
manner as to ensure a positive drain of any rain water which may appear.  
The minimum pitch of the built up section shall be in accordance with the 
recommendation of the manufacturer of the vapor retarder/weatherproof 
mastic.  Care should be taken in the construction of the built up section 
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so that no low areas appear; this shall ensure no "pooling" of water on the 
vapor retarder which leads to premature degradation of the retarder and 
subsequent deterioration of the insulation.

3.4   EQUIPMENT INSULATION INSTALLATION

3.4.1   General

Removable insulation sections shall be provided to cover parts of equipment 
which must be opened periodically for maintenance including vessel covers, 
fasteners, flanges and accessories.  Equipment insulation shall be omitted 
on the following:

a.  Handholes.

b.  Boiler manholes.

c.  Cleanouts.

d.  ASME stamps.

e.  Manufacturer's nameplates.

3.4.2   Insulation for Cold Equipment

Cold equipment below  60 degrees F:  Insulation shall be furnished on 
equipment handling media below  60 degrees F including the following:

a.  Pumps.

b.  Refrigeration equipment parts that are not factory insulated.

c.  Drip pans under chilled equipment.

d.  Cold water storage tanks.

e.  Water softeners.

f.  Duct mounted coils.

g.  Cold and chilled water pumps.

h.  Pneumatic water tanks.

i.  Roof drain bodies.

j.  Air handling equipment parts that are not factory insulated.

k.  Expansion and air separation tanks.

3.4.2.1   Insulation Type

Insulation shall be suitable for the temperature encountered.  Thicknesses 
shall be as follows:

a.  Equipment Handling Media Between  35 and 60 degrees F:   2 inch 
thick cellular glass,  1-1/2 inch thick flexible cellular, or  1 
inch thick phenolic foam.

b.  Equipment Handling Media Between  0 degree F and 34 degrees F:  
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3-1/2 inch thick cellular glass,  2-1/2 inch flexible cellular, or 
 1-1/2 inch thick phenolic foam.

c.  Equipment Handling Media Between  minus 30 degrees F and 1 degree 
F:  4 inch thick cellular glass  3 inch thick flexible cellular, 
or  1-1/2 inch thick phenolic foam.

3.4.2.2   Pump Insulation

a.  Pumps shall be insulated by forming a box around the pump 
housing.  The box shall be constructed by forming the bottom and 
sides using joints which do not leave raw ends of insulation 
exposed.  Joints between sides and between sides and bottom shall 
be joined by adhesive with lap strips for rigid mineral fiber and 
contact adhesive for flexible cellular insulation.  The box shall 
conform to the requirements of MICA-01 plate No. 49 when using 
flexible cellular insulation.  Joints between top cover and sides 
shall fit tightly forming a female shiplap joint on the side 
pieces and a male joint on the top cover, thus making the top 
cover removable.

b.  Exposed insulation corners shall be protected with corner angles.

c.  Upon completion of installation of the insulation, including 
removable sections, two coats of vapor retarder coating shall be 
applied with a layer of glass cloth embedded between the coats.  
The total dry thickness of the finish shall be  1/16 inch.  A 
parting line shall be provided between the box and the removable 
sections allowing the removable sections to be removed without 
disturbing the insulation coating.  Caulking shall be applied to 
parting line, between equipment and removable section insulation, 
and at all penetrations.

3.4.2.3   Other Equipment

a.  Insulation shall be formed or fabricated to fit the equipment.  To 
ensure a tight fit on round equipment, edges shall be beveled and 
joints shall be tightly butted and staggered.

b.  Insulation shall be secured in place with bands or wires at 
intervals as recommended by the manufacturer but not more than 12 
inch centers except flexible cellular which shall be adhered.  
Insulation corners shall be protected under wires and bands with 
suitable corner angles.

c.  Cellular glass and phenolic foam insulation shall be set in a 
coating of bedding compound, and joints shall be sealed with 
bedding compound as recommended by the manufacturer.  Mineral 
fiber insulation joints shall be filled with finishing cement.

d.  Insulation on heads of heat exchangers shall be removable.  
Removable section joints shall be fabricated using a male-female 
shiplap type joint.  The entire surface of the removable section 
shall be finished by applying two coats of vapor retarder coating 
with a layer of glass cloth embedded between the coats.  The total 
dry thickness of the finish shall be  1/16 inch.

e.  Exposed insulation corners shall be protected with corner angles.

f.  Insulation on equipment with ribs shall be applied over  6 x 6 
inches by 12 gauge welded wire fabric which has been cinched in 
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place, or if approved by the Contracting Officer, spot welded to 
the equipment over the ribs.  Insulation shall be secured to the 
fabric with J-hooks and  2 x 2 incheswashers or shall be securely 
banded or wired in place on  12 inch centers.

3.4.2.4   Vapor Retarder

Upon completion of installation of insulation, penetrations shall be 
caulked.  Two coats of vapor retarder coating shall be applied over 
insulation, including removable sections, with a layer of glass cloth 
embedded between the coats.  The total dry thickness of the finish shall be 
 1/16 inch.  Caulking shall be applied to parting line between equipment 
and removable section insulation.

3.4.3   Insulation for Hot Equipment

Hot equipment above  60 degrees F:  Insulation shall be furnished on 
equipment handling media above  60 degrees F including the following:

a.  Converters.

b.  Heat exchangers.

c.  Hot water generators.

d.  Water heaters.

e.  Pumps handling media above  130 degrees F.

f.  Fuel oil heaters.

g.  Hot water storage tanks.

h.  Air separation tanks.

i.  Surge tanks.

j.  Flash tanks.

k.  Feedwater heaters.

l.  Unjacketed boilers or parts of boilers.

m.  Boiler flue gas connection from boiler to stack (if inside).

n.  Induced draft fans.

o.  Fly ash and soot collectors.

p.  Condensate receivers.

3.4.3.1   Insulation

Insulation shall be suitable for the temperature encountered.  Shell and 
tube-type heat exchangers shall be insulated for the temperature of the 
shell medium.  Insulation thicknesses shall be as follows:

a.  Equipment handling steam to  15 psig or other media to  250 
degrees F: 2 inch thick rigid mineral fiber, 2 inch thick flexible 
mineral fiber,  2 inch thick calcium silicate,  1.5 inch cellular 
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glass,  1.5 inch thick phenolic foam, to  200 degrees F  1.0 inch  
Flexible Cellular.

b.  Equipment handling steam to  200 psig or other media to  400 
degrees F: 3 inch thick rigid mineral fiber, 3 inch) thick 
flexible mineral fiber,  3 inch thick calcium silicate,  3 inch 
thick cellular glass.

c.  Equipment handling media to 600 degrees F:   5 inch thick rigid 
mineral fiber,  6 inch thick flexible mineral fiber,  6 inch thick 
calcium silicate,  6 inch thick cellular glass.

d.  Equipment handling media above 600 degrees F:  Insulate with a 
thickness of material required to limit the external temperature 
of the insulation to  120 degrees F except that diesel engine 
exhaust piping and mufflers shall be covered with  6 inch thick 
material suitable for  1200 degrees F service.  Heat transfer 
calculations shall be submitted to substantiate insulation and 
thickness selection.

3.4.3.2   Insulation of Pumps

Pumps shall be insulated by forming a box around the pump housing.  The box 
shall be constructed by forming the bottom and sides using joints which do 
not leave raw ends of insulation exposed.  Bottom and sides shall be banded 
to form a rigid housing which does not rest on the pump.  Joints between 
top cover and sides shall fit tightly.  The top cover shall have a joint 
forming a female shiplap joint on the side pieces and a male joint on the 
top cover, thus making the top cover removable.  Two coats of Class I 
adhesive shall be applied over insulation, including removable sections, 
with a layer of glass cloth embedded between the coats.  A parting line 
shall be provided between the box and the removable sections allowing the 
removable sections to be removed without disturbing the insulation 
coating.  The total dry thickness of the finish shall be 1/16 inch.  
Caulking shall be applied to parting line of the removable sections and 
penetrations.

3.4.3.3   Other Equipment

a.  Insulation shall be formed or fabricated to fit the equipment.  To 
ensure a tight fit on round equipment, edges shall be beveled and 
joints shall be tightly butted and staggered.

b.  Insulation shall be secured in place with bands or wires at 
intervals as recommended by the manufacturer but not greater than  
12 inch centers except flexible cellular which shall be adhered.  
Insulation corners shall be protected under wires and bands with 
suitable corner angles.

c.  On high vibration equipment, cellular glass insulation shall be 
set in a coating of bedding compound as recommended by the 
manufacturer, and joints shall be sealed with bedding compound.  
Mineral fiber joints shall be filled with finishing cement.

d.  Insulation on heads of heat exchangers shall be removable.  The 
removable section joint shall be fabricated using a male-female 
shiplap type joint.  Entire surface of the removable section shall 
be finished as specified.

e.  Exposed insulation corners shall be protected with corner angles.
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f.  On equipment with ribs such as boiler flue gas connection, 
draft fans, and fly ash or soot collectors, insulation shall be 
applied over  6 x 6 inches by 12 gauge welded wire fabric which 
has been cinched in place, or if approved by the Contracting 
Officer, spot welded to the equipment over the ribs.  Insulation 
shall be secured to the fabric with J-hooks and  2 x 2 inches 
washers or shall be securely banded or wired in place on  12 inch 
(maximum) centers.

g.  On equipment handling media above  600 degrees F, insulation shall 
be applied in two or more layers with joints staggered.

h.  Upon completion of installation of insulation, penetrations shall 
be caulked.  Two coats of Class I adhesive shall be applied over 
insulation, including removable sections, with a layer of glass 
cloth embedded between the coats.  The total dry thickness of the 
finish shall be  1/16 inch.  Caulking shall be applied to parting 
line between equipment and removable section insulation.

3.4.4   Equipment Handling Dual Temperature Media

Below and above  60 degrees F:  Equipment handling dual temperature media 
shall be insulated as specified for cold equipment.

3.4.5   Equipment Exposed to Weather

3.4.5.1   Installation

Equipment exposed to weather shall be insulated and finished in accordance 
with the requirements for ducts exposed to weather in paragraph DUCT 
INSULATION INSTALLATION.

3.4.5.2   Optional Panels

At the option of the Contractor, prefabricated metal insulation panels may 
be used in lieu of the insulation and finish previously specified.  Thermal 
performance shall be equal to or better than that specified for field 
applied insulation.  Panels shall be the standard catalog product of a 
manufacturer of metal insulation panels.  Fastenings, flashing, and support 
system shall conform to published recommendations of the manufacturer for 
weatherproof installation that shall prevent moisture from entering the 
insulation.  Panels shall be designed to accommodate thermal expansion and 
to support a  250 pound walking load without permanent deformation or 
permanent damage to the insulation.  Exterior metal cover sheet shall be 
aluminum and exposed fastenings shall be stainless steel or aluminum.

-- End of Section --
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AMENDMENT NO. 0001

SECTION 15400

PLUMBING, GENERAL PURPOSE
08/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 700 (1995) Specifications for Fluorocarbon and 
Other Refrigerants

ARI 1010 (1994) Self-Contained, 
Mechanically-Refrigerated Drinking-Water 
Coolers

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.10.1 (1993; Z21.10.1a; Z21.10.1b; Z21.10.1c) 
Gas Water Heaters Vol. I Storage Water 
Heaters with Input Ratings of 75,000 Btu 
Per Hour or Less

ANSI Z21.10.3 (1993; Z21.10.3a; Z21.10.3b) Gas Water 
Heaters Vol. III Storage, With Input 
Ratings Above 75,000 Btu Per Hour, 
Circulating and Instantaneous Water Heaters

ANSI Z21.22 (1986; Z21.22a) Relief Valves and 
Automatic Gas Shutoff Devices for Hot 
Water Supply Systems

ANSI Z21.56 (1994; Z21.56a) Gas-Fired Pool Heaters

ANSI Z124.1 (1995) Plastic Bathtub Units

ANSI Z124.3 (1995) Plastic Lavatories

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 74 (1996) Cast Iron Soil Pipe and Fittings

ASTM A 105 (1997) Forgings, Carbon Steel, for Piping 
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Components

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts 
and Nuts

ASTM A 193 (1996) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 515 (1992) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516 (1990) Pressure Vessel Plates, Carbon 
Steel, for Moderate- and Lower-Temperature 
Service

ASTM A 518 (1992) Corrosion-Resistant High-Silicon 
Iron Castings

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 733 (1993) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM A 888 (1994) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

ASTM B 32 (1996) Solder Metal

ASTM B 42 (1993) Seamless Copper Pipe, Standard Sizes

ASTM B 43 (1994) Seamless Red Brass Pipe, Standard 
Sizes

ASTM B 75 (1995a) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 111 (1993) Copper and Copper-Alloy Seamless 
Condenser Tubes and Ferule Stock

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM B 152 (1994) Copper Sheet, Strip, Plate, and 
Rolled Bar

ASTM B 306 (1996) Copper Drainage Tube (DWV)

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction

ASTM B 584 (1996) Copper Alloy Sand Castings for 
General Applications

ASTM B 641 (1993) Seamless and Welded Copper 
Distribution Tube (Type D)
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ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications of Copper and 
Copper Alloy Tube

ASTM B 828 (1992) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM C 564 (1995) Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings

ASTM C 920 (1994) Elastomeric Joint Sealants

ASTM C 1053 (1990) Borosilicate Glass Pipe and 
Fittings for Drain, Waste, and Vent (DWV) 
Applications

ASTM D 638 (1996) Tensile Properties of Plastics

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic 
Film and Sheeting

ASTM D 1248 (1984; R 1989) Polyethylene Plastics 
Molding and Extrusion Materials

ASTM D 1785 (1994) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2000 (1996) Rubber Products in Automotive 
Applications

ASTM D 2235 (1993a) Solvent Cement for 
Acrylonitrile-Butadiene-Styrene (ABS) 
Plastic Pipe and Fittings

ASTM D 2239 (1994) Polyethylene (PE) Plastic Pipe 
(SIDR-PR) Based on Controlled Inside 
Diameter

ASTM D 2241 (1994) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2447 (1993) Polyethylene (PE) Plastic Pipe, 
Schedules 40 and 80, Based on Outside 
Diameter

ASTM D 2464 (1994) Threaded Poly(Vinyl Chloride) (PVC) 
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1994a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2467 (1994) Socket-Type Poly(Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2485 (1991; R 1996) Evaluating Coatings for 
High Temperature Service

ASTM D 2564 (1993) Solvent Cements for Poly(Vinyl 
Chloride)(PVC) Plastic Piping Systems

Page  3



ASTM D 2657 (1990) Heat-Joining Polyolefin Pipe and 
Fittings

ASTM D 2661 (1995) Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic Drain, Waste, 
and Vent Pipe and Fittings

ASTM D 2665 (1995) Poly(Vinyl Chloride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2672 (1993; R 1995) Joints for IPS PVC Pipe 
Using Solvent Cement

ASTM D 2683 (1993) Socket-Type Polyethylene Fittings 
for Outside Diameter-Controlled 
Polyethylene Pipe and Tubing

ASTM D 2737 (1993) Polyethylene (PE) Plastic Tubing

ASTM D 2822 (1991) Asphalt Roof Cement

ASTM D 2846 (1995a) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Hot- and Cold-Water 
Distribution Systems

ASTM D 2855 (1993) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM D 2996 (1995) Filament-Wound "Fiberglass" 
(Glass-Fiber-Reinforced 
Thermosetting-Resin) Pipe

ASTM D 3035 (1993) Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled Outside 
Diameter

ASTM D 3122 (1993) Solvent Cements for Styrene-Rubber 
(SR) Plastic Pipe and Fittings

ASTM D 3138 (1993) Solvent Cements for Transition 
Joints Between 
Acrylonitrile-Butadiene-Styrene (ABS) and 
Poly(Vinyl Chloride) (PVC) Non-Pressure 
Piping Components

ASTM D 3139 (1989; R 1995) Joints for Plastic Pressure 
Pipes Using Flexible Elastomeric Seals

ASTM D 3212 (1992) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

ASTM D 3261 (1993) Butt Heat Fusion Polyethylene (PE) 
Plastic Fittings for Polyethylene (PE) 
Plastic Pipe and Tubing

ASTM D 3308 (1991a) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DWV) 
Plastic Fittings Patterns
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ASTM D 4060 (1995) Abrasion Resistance of Organic 
Coatings by the Taber Abraser

ASTM D 4101 (1995a) Propylene Plastic Injection and 
Extrusion Materials

ASTM D 4551 (1991) Poly(Vinyl Chloride) (PVC) Plastic 
Flexible Concealed Water-Containment 
Membrane

ASTM E 1 (1995) ASTM Thermometers

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM F 409 (1995) Thermoplastic Accessible and 
Replaceable Plastic Tube and Tubular 
Fittings

ASTM F 437 (1993) Threaded Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 80

ASTM F 438 (1993) Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 40

ASTM F 439 (1993a) Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 80

ASTM F 441 (1995) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 80

ASTM F 442 (1994) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe (SDR-PR)

ASTM F 477 (1995) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

ASTM F 493 (1993a) Solvent Cements for Chlorinated 
Poly(Vinyl Chloride) (CPVC) Plastic Pipe 
and Fittings

ASTM F 628 (1995) Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic Drain, Waste, 
and Vent Pipe with a Cellular Core

ASTM F 891 (1993a) Coextruded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe with a Cellular Core

ASTM F 1290 (1993) Electrofusion Joining Polyolefin 
Pipe and Fittings

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 34 (1992; Addenda a-j) Number Designation and 
Safety Classification of Refrigerants

ASHRAE 90.1 (1989; 90.1b; 90.1c; 90.1d; 90.1e; 90.1g; 
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90.1i) Energy Efficient Design of New 
Buildings Except Low-Rise Residential 
Buildings

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME A112.1.2 (1991) Air Gaps in Plumbing Systems

ASME A112.6.1M (1988) Supports for Off-the-Floor Plumbing 
Fixtures for Public Use

ASME A112.14.1 (1975; R 1990) Backwater Valves

ASME A112.18.1M (1996) Plumbing Fixture Fittings

ASME A112.19.1M (1994) Enameled Cast Iron Plumbing Fixtures

ASME A112.19.2M (1995; Errata) Vitreous China Plumbing 
Fixtures

ASME A112.19.3M (1987; R 1996) Stainless Steel Plumbing 
fixtures (Designed for Residential Use)

ASME A112.19.4M (1994) Porcelain Enameled Formed Steel 
Plumbing Fixtures

ASME A112.21.1M (1991) Floor Drains

ASME A112.21.2M (1983) Roof Drains

ASME A112.36.2M (1991) Cleanouts

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings, 
Classes 150 and 300

ASME B16.4 (1992) Gray Iron Threaded Fittings

ASME B16.5 (1996) Pipe Flanges and Flanged Fittings

ASME B16.12 (1991) Cast Iron Threaded Drainage Fittings

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B16.23 (1992; Errata Jan 1994) Cast Copper Alloy 
Solder Joint Drainage Fittings - DWV

ASME B16.24 (1991; Errata) Cast Copper Alloy Pipe 
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Flanges, Class 150, 300, 400, 600, 900, 
1500 and 2500, and Flanged Fittings, Class 
150 and 300

ASME B16.29 (1994) Wrought Copper and Wrought Copper 
Alloy Solder Joint Drainage Fittings - DWV

ASME B16.34 (1988) Valves - Flanged, Threaded, and 
Welding End

ASME B16.39 (1986; R 1994) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B31.1 (1995) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV VIII Div 1 (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section VIII, 
Pressure Vessels Division 1 - Basic 
Coverage

ASME BPV IX (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section IX, Welding 
and Brazing Qualifications

ASME CSD-1 (1995) Controls and Safety Devices for 
Automatically Fired Boilers

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1001 (1990) Pipe Applied Atmospheric Type 
Vacuum Breakers

ASSE 1002 (1964; Rev thru Apr 1986) Water Closet 
Flush Tank Ball Cocks

ASSE 1003 (1964; Rev thru Oct 1993; Errata Dec 1993) 
Water Pressure Reducing Valves for 
Domestic Water Supply Systems

ASSE 1005 (1993) Water Heater Drain Valves - 
3/4-Inch Iron Pipe Size

ASSE 1006 (1986) Residential Use (Household) 
Dishwashers

ASSE 1011 (1995) Hose Connection Vacuum Breakers

ASSE 1012 (1995) Backflow Preventers with 
Intermediate Atmospheric Vent

ASSE 1013 (1971; Rev thru Oct 1993) Reduced Pressure 
Principle Backflow Preventers

ASSE 1015 (1993) Double Check Backflow Prevention 
Assembly
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ASSE 1018 (1977; Rev Jan 1986) Trap Seal Primer 
Valves Water Supply Fed

ASSE 1037 (1986; Rev thru Mar 1990) Pressurized 
Flushing Devices (Flushometers) for 
Plumbing Fixtures/F

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA-01 (1995) Standard Methods for the 
Examination of Water and Wastewater

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C105 (1993) Polyethylene Encasement for 
Ductile-Iron Piping for Water and Other 
Liquids

AWWA C203 (1991) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA C606 (1987) Grooved and Shouldered Joints

AWWA C700 (1995) Cold-Water Meters - Displacement 
Type, Bronze Main Case

AWWA D100 (1984; D100a) Welded Steel Tanks for Water 
Storage

AWWA M20 (1973) Manual:  Water Chlorination 
Principles and Practices

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

CAST IRON SOIL PIPE INSTITUTE (CISPI)

CISPI 301 (1995) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI HSN-85 (1985) Neoprene Rubber Gaskets for Hub and 
Spigot Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATIONS (CFR)

10 CFR 430 Energy Conservation Program for Consumer 
Products

21 CFR 175 Indirect Food Additives:  Adhesives and 
Components of Coatings
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COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-238 (Rev B) Seat, Water Closet

CID A-A-240 (Basic) Shower Head, Ball Joint

CID A-A-50012 (Basic) Garbage Disposal Machine, 
Commercial

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA-02 (1995) Copper Tube Handbook

COUNCIL OF AMERICAN BUILDING OFFICIALS (CABO)

CABO A117.1 (1992; Errata Jun 1993)  Accessible and 
Usable Buildings and Facilities

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCHR)

FCCCHR-01 (1993) Manual of Cross-Connection Control

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (1994) Centrifugal Pumps

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-25 (1993) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-44 (1996) Steel Pipe Line Flanges

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (1995) Butterfly Valves

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991) Brazing Joints for Copper and 
Copper Alloy Pressure Fittings

MSS SP-78 (1987; R 1992) Cast Iron Plug Valves, 
Flanged and Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves
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MSS SP-83 (1995) Class 3000 Steel Pipe Unions 
Socket-Welding and Threaded

 
MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 

Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, Socket 
Welding, Solder Joint, Grooved and Flared 
Ends

NATIONAL ASSOCIATION OF PLUMBING-HEATING-COOLING 
CONTRACTORS                (NAPHCC)

NAPHCC-01 (1996) National Standard Plumbing Code
 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1992) Installation of Oil Burning 
Equipment

NFPA 54 (1992) National Fuel Gas Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NSF INTERNATIONAL (NSF)

NSF Std 3 (1982) Dishwashing Machine/Commercial 
Spray Type

NSF Std 5 (1992) Hot Water Generating Equipment

NSF Std 14 (1965; Rev Nov 1990) Plastics Piping 
Components and Related Materials

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)

PPFA-01 (1991) Plastic Pipe in Fire Resistive 
Construction

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI G-101 (1991) Testing and Rating Procedures for 
Grease Interceptors

PDI WH 201 (1992) Water Hammer Arresters

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J1508 (1993) Hose Clamps

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 5 (1994) White Metal Blast Cleaning
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UNDERWRITERS LABORATORIES (UL)

UL 174 (1996) Household Electric Storage Tank 
Water Heaters

UL 430 (1994; Rev Nov 95) Waste Disposers

UL 732 (1995) Oil-Fired Storage Tank Water Heaters

UL 749 (1995; Rev thru Mar 1996) Household 
Dishwashers

UL 921 (1992) Commercial Electric Dishwashers

1.2   STANDARD PRODUCTS

Specified materials and equipment shall be standard products of a 
manufacturer regularly engaged in the manufacture of such products.  
Specified equipment shall essentially duplicate equipment that has 
performed satisfactorily at least two years prior to bid opening.

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Welding

Piping shall be welded in accordance with qualified procedures using 
performance-qualified welders and welding operators.  Procedures and 
welders shall be qualified in accordance with ASME BPV IX.  Welding 
procedures qualified by others, and welders and welding operators qualified 
by another employer, may be accepted as permitted by ASME B31.1.  The 
Contracting Officer shall be notified 24 hours in advance of tests, and the 
tests shall be performed at the work site if practicable.  Welders or 
welding operators shall apply their assigned symbols near each weld they 
make as a permanent record.  Structural members shall be welded in 
accordance with Section 05055 WELDING, STRUCTURAL.

1.3.2   Cathodic Protection and Pipe Joint Bonding

Cathodic protection and pipe joint bonding systems shall be in accordance 
with Section 16640 CATHODIC PROTECTION SYSTEM (SACRIFICIAL ANODE.

1.4   ELECTRICAL WORK

Motors, motor controllers and motor efficiencies shall conform to the 
requirements of Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical 
motor-driven equipment specified herein shall be provided complete with 
motors.  Equipment shall be rated at 60 Hz, single phase, ac unless 
otherwise indicated.  Where a motor controller is not provided in a 
motor-control center on the electrical drawings, a motor controller shall 
be as indicated.  Motor controllers shall be provided complete with 
properly sized thermal-overload protection in each ungrounded conductor, 
auxiliary contact, and other equipment, at the specified capacity, and 
including an allowable service factor.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-01 Data

Welding; GA.

A copy of qualified procedures and a list of names and identification 
symbols of qualified welders and welding operators.

SD-04 Drawings

Plumbing System; GA.

Detail drawings consisting of illustrations, schedules, performance charts, 
instructions, brochures, diagrams, and other information to illustrate the 
requirements and operations of each system.  Detail drawings for the 
complete plumbing system including piping layouts and locations of 
connections; dimensions for roughing-in, foundation, and support points; 
schematic diagrams and wiring diagrams or connection and interconnection 
diagrams.  Detail drawings shall indicate clearances required for 
maintenance and operation.  Where piping and equipment are to be supported 
other than as indicated, details shall include loadings and proposed 
support methods.  Mechanical drawing plans, elevations, views, and details, 
shall be drawn to scale.

Electrical Schematics; FIO.

Complete electrical schematic lineless or full line interconnection and 
connection diagram for each piece of mechanical equipment having more than 
one automatic or manual electrical control device.

SD-06 Instructions

Plumbing System; FIO.

Diagrams, instructions, and other sheets proposed for posting.  
Manufacturer's recommendations for the installation of bell and spigot and 
hubless joints for cast iron soil pipe.

SD-09 Reports

Tests, Flushing and Sterilization; FIO.

Test reports in booklet form showing all field tests performed to adjust 
each component and all field tests performed to prove compliance with the 
specified performance criteria, completion and testing of the installed 
system.  Each test report shall indicate the final position of controls.

Backflow Prevention Assembly Tests; FIO.

Certification of proper operation shall be as accomplished in accordance 
with state regulations by an individual certified by the state to perform 
such tests.  If no state requirement exists, the Contractor shall have the 
manufacturer's representative test the device, to ensure the unit is 
properly installed and performing as intended.  The Contractor shall 
provide written documentation of the tests performed and signed by the 
individual performing the tests.

SD-13 Certificates

Materials and Equipment; GA.

Where materials or equipment are specified to comply with requirements of 

Page 12



AGA, or ASME, proof of such compliance.  The label or listing of the 
specified agency will be acceptable evidence.  In lieu of the label or 
listing, a written certificate may be submitted from an approved, 
nationally recognized testing organization equipped to perform such 
services, stating that the items have been tested and conform to the 
requirements and testing methods of the specified agency.  Where equipment 
is specified to conform to requirements of the ASME Boiler and Pressure 
Vessel Code, the design, fabrication, and installation shall conform to the 
code.

Bolts; FIO.

Written certification by the bolt manufacturer that the bolts furnished 
comply with the specified requirements.  The certification shall include 
illustrations of product-required markings, the date of manufacture, and 
the number of each type of bolt to be furnished based on this certification.

SD-19 Operation and Maintenance Manuals

Plumbing System; GA.

Six (6) copies of the operation manual outlining the step-by-step 
procedures required for system startup, operation and shutdown.  The manual 
shall include the manufacturer's name, model number, service manual, parts 
list, and brief description of all equipment and their basic operating 
features.  Six (6) copies of the maintenance manual listing routine 
maintenance procedures, possible breakdowns and repairs.  The manual shall 
include piping and equipment layout and simplified wiring and control 
diagrams of the system as installed.

1.6   REGULATORY REQUIREMENTS

1.6.1   Plumbing

Plumbing work shall be in accordance with NAPHCC-01. 

1.7   PROJECT/SITE CONDITIONS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.

PART 2   PRODUCTS

2.1   MATERIALS

Materials for various services shall be in accordance with TABLES I and 
II.  Pipe schedules shall be selected based on service requirements.  Pipe 
fittings shall be compatible with the applicable pipe materials.  Plastic 
pipe, fittings, and solvent cement shall meet NSF Std 14 and shall be NSF 
listed for the service intended.  Plastic pipe, fittings, and solvent 
cement used for potable hot and cold water service shall bear the NSF seal 
"NSF-PW."  Polypropylene pipe and fittings shall conform to dimensional 
requirements of Schedule 40, Iron Pipe size.  Pipe threads (except dry 
seal) shall conform to ASME B1.20.1.  Grooved pipe couplings and fittings 
shall be from the same manufacturer.  Material or equipment containing lead 
shall not be used in any potable water system.  Hubless cast-iron soil pipe 
shall not be installed under concrete floor slabs or in crawl spaces below 
kitchen floors.  Plastic pipe shall not be installed in air plenums.  
Plastic pipe shall not be installed in a pressure piping system in 
buildings greater than three stories including any basement levels.
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2.1.1   Pipe Joint Materials

Grooved pipe shall not be used under ground.  Joints and gasket materials 
shall conform to the following:

a.  Coupling for Cast-Iron Pipe:  ASTM A 74, AWWA C606.

b.  Coupling for Steel Pipe:  AWWA C606.

c.  Couplings for Grooved Pipe:  Malleable Iron ASTM A 47, Grade 32510.  
Copper ASTM A 536.

d.  Flange Gaskets:  Gaskets shall be made of non-asbestos material in 
accordance with ASME B16.21.  Gaskets shall be flat,  1/16 inch 
thick, and contain Aramid fibers bonded with Styrene Butadiene 
Rubber (SBR) or Nitro Butadiene Rubber (NBR).  Gaskets shall be 
the full face or self centering flat ring type.  Gaskets used for 
hydrocarbon service shall be bonded with NBR.

e.  Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: CISPI 
HSN-85.

f.  Brazing Material:  Brazing material shall conform to AWS A5.8, 
BCuP-5.

g.  Brazing Flux:  Flux shall be in paste or liquid form appropriate 
for use with brazing material.  Flux shall be as follows:  
lead-free; have a 100 percent flushable residue; contain slightly 
acidic reagents; contain potassium borides; and contain 
fluorides.  Silver brazing materials shall be in accordance with 
AWS A5.8.

h.  Solder Material:  Solder metal shall conform to ASTM B 32 95-5 
tin-antimony.

i.  Solder Flux:  Flux shall be liquid form, non-corrosive, and 
conform to ASTM B 813, Standard Test 1.

j.  PTFE Tape:  PTFE Tape, for use with Threaded Metal or Plastic 
Pipe, ASTM D 3308.

k.  Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings:  ASTM C 564.

l.  Rubber Gaskets for Grooved Pipe:  ASTM D 2000, maximum temperature 
 230 degrees F.

m.  Flexible Elastomeric Seals:  ASTM D 3139, ASTM D 3212 or ASTM F 477.

n.  Bolts and Nuts for Grooved Pipe Couplings:  Heat-treated carbon 
steel, ASTM A 183.

o.  Flanged fittings including flanges, bolts, nuts, bolt patterns, 
etc. shall be in accordance with ASME B16.5 class 150 and shall 
have the manufacturer's trademark affixed in accordance with MSS 
SP-25. Flange material shall conform to ASTM A 105.  Blind flange 
material shall conform to ASTM A 516 cold service and ASTM A 515 
for hot service.  Bolts shall be high strength or intermediate 
strength with material conforming to ASTM A 193.

2.1.2   Miscellaneous Materials
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Miscellaneous materials shall conform to the following:

a.  Water Hammer Arrester:  PDI WH 201.

b.  Copper, Sheet and Strip for Building Construction:  ASTM B 370.

c.  Asphalt Roof Cement:  ASTM D 2822.

d.  Hose Clamps:  SAE J1508.

e.  Supports for Off-The-Floor Plumbing Fixtures:  ASME A112.6.1M.

f.  Metallic Cleanouts:  ASME A112.36.2M.

g.  Plumbing Fixture Setting Compound:  A preformed flexible ring seal 
molded from hydrocarbon wax material.  The seal material shall be 
nonvolatile nonasphaltic and contain germicide and provide 
watertight, gastight, odorproof and verminproof properties.

h.  Coal-Tar Protective Coatings and Linings for Steel Water Pipelines:
AWWA C203.

i.  Hypochlorites:  AWWA B300.

j.  Liquid Chlorine:  AWWA B301.

k.  Polyethylene Encasement for Ductile-Iron Piping:  AWWA C105.

l.  Gauges - Pressure and Vacuum Indicating Dial Type - Elastic 
Element:  ASME B40.1.

m.  Thermometers:  ASTM E 1.

2.1.3   Pipe Insulation Material

Insulation shall be as specified in Section 15250 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.

2.2   PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.3   VALVES

Valves shall be provided on supplies to equipment and fixtures.  Valves  
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and 
solder-type connections for tubing.  Valves  3 inches and larger shall have 
flanged iron bodies and bronze trim.  Pressure ratings shall be based upon 
the application.  Grooved end valves may be provided if the manufacturer 
certifies that the valves meet the performance requirements of applicable 
MSS standard.  Valves shall conform to the following standards:

       Description                                     Standard
       ___________                                     _________

       Butterfly Valves                                MSS SP-67

       Cast-Iron Gate Valves, Flanged and
       Threaded Ends                                   MSS SP-70
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       Description                                     Standard
       ___________                                     _________
       Cast-Iron Swing Check Valves,                   MSS SP-71
       Flanged and Threaded Ends

       Ball Valves with Flanged                        MSS SP-72
       Butt-Welding Ends for General Service

       Ball Valves Threaded, Socket-Welding,           MSS SP-110
       Solder Joint, Grooved and Flared Ends

       Cast-Iron Plug Valves, Flanged and              MSS SP-78
       Threaded Ends

       Bronze Gate, Globe, Angle, and Check Valves     MSS SP-80

       Steel Valves, Socket Welding and Threaded Ends  ASME B16.34

       Cast-Iron Globe and Angle Valves, Flanged and   MSS SP-85
       Threaded Ends

       Vacuum Relief Valves                            ASSE 1001

       Water Pressure Reducing Valves                  ASSE 1003

       Water Heater Drain Valves                       ASSE 1005

       Trap Seal Primer Valves                         ASSE 1018

       Temperature and Pressure Relief Valves          ANSI Z21.22
       for Hot Water Supply Systems

       Temperature and Pressure Relief Valves          ASME CSD-1 Safety
       for Automatically Fired Hot Water Boilers       Code No., Part CW,
                                                       Article 5

2.3.2   Wall Faucets

Wall faucets with vacuum-breaker backflow preventer shall be brass with  
3/4 inch male inlet threads, hexagon shoulder, and  3/4 inch hose 
connection.  Faucet handle shall be securely attached to stem.

2.3.3   Wall Hydrants

Wall hydrants with vacuum-breaker backflow preventer shall have a 
nickle-brass or nickel-bronze wall plate or flange with nozzle and 
detachable key handle.  A brass or bronze operating rod shall be provided 
within a galvanized iron casing of sufficient length to extend through the 
wall so that the valve is inside the building, and the portion of the 
hydrant between the outlet and valve is self-draining.  A brass or bronze 
valve with coupling and union elbow having metal-to-metal seat shall be 
provided.  Valve rod and seat washer shall be removable through the face of 
the hydrant.  The hydrant shall have  3/4 inchexposed hose thread on spout 
and  3/4 inch male pipe thread on inlet.

2.3.6   Relief Valves

Water heaters and hot water storage tanks shall have a combination pressure 
and temperature (P&T) relief valve.  The pressure relief element of a P&T 
relief valve shall have adequate capacity to prevent excessive pressure 
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buildup in the system when the system is operating at the maximum rate of 
heat input.  The temperature element of a P&T relief valve shall have a 
relieving capacity which is at least equal to the total input of the 
heaters when operating at their maximum capacity.  Relief valves shall be 
rated according to ANSI Z21.22.  Relief valves for systems where the 
maximum rate of heat input is less than  200,000 Btuh shall have  3/4 inch 
minimum inlets, and  3/4 inch outlets.  Relief valves for systems where the 
maximum rate of heat input is greater than 200,000 Btuh shall have  1 inch 
minimum inlets, and  1 inch outlets.  The discharge pipe from the relief 
valve shall be the size of the valve outlet.

2.4   FIXTURES

Fixtures shall be water conservation type, in accordance with NAPHCC-01.  
Fixtures for use by the physically handicapped shall be in accordance with 
CABO A117.1.  Vitreous china, nonabsorbent, hard-burned, and vitrified 
throughout the body shall be provided.  Porcelain enameled ware shall have 
specially selected, clear white, acid-resisting enamel coating evenly 
applied on surfaces.  No fixture will be accepted that shows cracks, 
crazes, blisters, thin spots, or other flaws.  Fixtures shall be equipped 
with appurtenances such as traps, faucets, stop valves, and drain 
fittings.  Each fixture and piece of equipment requiring connections to the 
drainage system, except grease interceptors, shall be equipped with a 
trap.  Brass expansion or toggle bolts capped with acorn nuts shall be 
provided for supports, and polished chromium-plated pipe, valves, and 
fittings shall be provided where exposed to view.  Fixtures with the supply 
discharge below the rim shall be equipped with backflow preventers.  
Internal parts of flush and/or flushometer valves, shower mixing valves, 
shower head face plates, pop-up stoppers of lavatory waste drains, and 
pop-up stoppers and overflow tees and shoes of bathtub waste drains may 
contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadiene-styrene 
(ABS) or other plastic material, if the material has provided satisfactory 
service under actual commercial or industrial operating conditions for not 
less than 2 years.  Plastic in contact with hot water shall be suitable for 
 180 degrees F water temperature.  Plumbing fixtures shall be as indicated 
in paragraph PLUMBING FIXTURE SCHEDULE.

2.4.1   Lavatories

Vitreous china lavatories shall be provided with two integral molded lugs 
on the back-underside of the fixture and drilled for bolting to the wall in 
a manner similar to the hanger plate.

2.5   BACKFLOW PREVENTERS

Backflow preventers shall be approves and listed by the Foundation For 
Cross-Connection Control & Hydraulic Research.  Reduced pressure principle 
assemblies, double check valve assemblies, atmospheric (nonpressure) type 
vacuum breakers, and pressure type vacuum breakers shall be tested, 
approved, and listed in accordance with FCCCHR-01.  Double Check backflow 
preventers shall conform to ASSE 1015.  Reduced pressure principle backflow 
preventers shall conform to ASSE 1013.  Hose connection vacuum breakers 
shall conform to ASSE 1011.  Pipe applied atmospheric type vacuum breakers 
shall conform to ASSE 1001.  Air gaps in plumbing systems shall conform to 
ASME A112.1.2.

2.6   DRAINS

2.6.1   Floor Drains

Floor drains shall consist of a galvanized body, integral seepage pan, and 
adjustable perforated or slotted chromium-plated bronze, nickel-bronze, or 
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nickel-brass strainer, consisting of grate and threaded collar.  Floor 
drains shall be cast iron except where metallic waterproofing membrane is 
installed.  Drains shall be of double drainage pattern for embedding in the 
floor construction.  The seepage pan shall have weep holes or channels for 
drainage to the drainpipe.  The strainer shall be adjustable to floor 
thickness.  A clamping device for attaching flashing or waterproofing 
membrane to the seepage pan without damaging the flashing or waterproofing 
membrane shall be provided when required.  Drains shall be provided with 
threaded or caulked connection.  In lieu of a caulked joint between the 
drain outlet and waste pipe, a neoprene rubber gasket conforming to ASTM C 
564 may be installed, provided that the drain is specifically designed for 
the rubber gasket compression type joint.  Floor and shower drains shall 
conform to ASME A112.21.1M.

2.6.1.2   Drains

Drains installed in connection with waterproofed floors or shower pans 
shall be equipped with bolted-type device to securely clamp flashing.

2.6.2   Trap Primer

2.6.2.1   Trap Primer TP-1

Gravity type, brass, o-ring seals, automatically activates and delivers 5 
ounces of water on a 15 second 5 psi pressure drop.

2.6.8.2   Trap Primer TP-2

Gravity type, chrome plated copper tubing as an integral part of the water 
closet flush valve tailpiece.

2.8   TRAPS

Unless otherwise specified, traps shall be plastic per ASTM F 409 or 
copper-alloy adjustable tube type with slip joint inlet and swivel.  Traps 
shall be without a cleanout.  Tubes shall be copper alloy with walls not 
less than  0.032 inch thick within commercial tolerances, except on the 
outside of bends where the thickness may be reduced slightly in manufacture 
by usual commercial methods.  Inlets shall have rubber washer and copper 
alloy nuts for slip joints above the discharge level.  Swivel joints shall 
be below the discharge level and shall be of metal-to-metal or 
metal-to-plastic type as required for the application.  Nuts shall have 
flats for wrench grip.  Outlets shall have internal pipe thread, except 
that when required for the application, the outlets shall have sockets for 
solder-joint connections.  The depth of the water seal shall be not less 
than  2 inches.  The interior diameter shall be not more than  1/8 inchover 
or under the nominal size, and interior surfaces shall be reasonably smooth 
throughout.  A copper alloy "P" trap assembly consisting of an adjustable 
"P" trap and threaded trap wall nipple with cast brass wall flange shall be 
provided for lavatories.  The assembly shall be a standard manufactured 
unit and may have a rubber-gasketed swivel joint.

2.10   WATER HEATER

Water heater types and capacities shall be as indicated.  Each gas-fired 
water heater shall have controls adjustable from  90 to 180 degrees F.  The 
thermal efficiencies and stand by heat losses shall conform to TABLE III 
for each type of water heater specified.  The only exception is that the 
storage capacity need not meet the standard loss requirement if the tank 
surface area is not insulated to R-12.5 and if a standing light is not used.
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2.10.1   Automatic Storage Type

Heaters shall be complete with control system, and shall have ASME rated 
combination pressure and temperature relief valve.

2.10.3   Gas-Fired Type

Gas-fired water heaters shall conform to ANSI Z21.10.1 when water heater 
shall be a direct vent/closed combustion type with coaxial vent to allow 
combustion air and exhaust venting through a single hole in outside wall.  

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Hubless cast-iron pipe shall not be installed under concrete floor slabs.  
Piping located in air plenums shall conform to NFPA 90A requirements.  
Unprotected plastic pipe shall not be installed in air plenum.  Piping 
located in shafts that constitute air ducts or that enclose air ducts shall 
be noncombustible in accordance with NFPA 90A.  Installation of plastic 
pipe where in compliance with NFPA may be installed in accordance with 
PPFA-01.  The plumbing system shall be installed complete with necessary 
fixtures, fittings, traps, valves, and accessories.  Water and drainage 
piping shall be extended  5 feet outside the building, unless otherwise 
indicated.  An exterior non-freeze wall hydrant shall be installed on the 
water service line inside the building approximately  6 inches above the 
floor from point of entry.  Piping shall be connected to the exterior 
service lines or capped or plugged if the exterior service is not in 
place.  Sewer and water pipes shall be laid in separate trenches, except 
when otherwise shown.  Exterior underground utilities shall be at least  36 
inches below the finish grade or as indicated on the drawings.  If trenches 
are closed or the pipes are otherwise covered before being connected to the 
service lines, the location of the end of each plumbing utility shall be 
marked with a stake or other acceptable means.  Valves shall be installed 
with control no lower than the valve body.

3.1.1   Water Pipe, Fittings, and Connections

3.1.1.1   Utilities

The piping shall be extended to fixtures, outlets, and equipment.  The 
hot-water and cold-water piping system shall be arranged and installed to 
permit draining.  The supply line to each item of equipment or fixture, 
except faucets, flush valves, or other control valves which are supplied 
with integral stops, shall be equipped with a shutoff valve to enable 
isolation of the item for repair and maintenance without interfering with 
operation of other equipment or fixtures.  Supply piping to fixtures, 
faucets, hydrants, shower heads, and flushing devices shall be anchored to 
prevent movement.

3.1.1.2   Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of 
construction shall be avoided.  Damage to building, piping, wiring, or 
equipment as a result of cutting shall be repaired by mechanics skilled in 
the trade involved.

3.1.1.3   Protection of Fixtures, Materials, and Equipment

Pipe openings shall be closed with caps or plugs during installation. 
Fixtures and equipment shall be tightly covered and protected against dirt, 
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water, chemicals, and mechanical injury.  Upon completion of the work, the 
fixtures, materials, and equipment shall be thoroughly cleaned, adjusted, 
and operated.  Safety guards shall be provided for exposed rotating 
equipment.

3.1.1.4   Mains, Branches, and Runouts

Piping shall be installed as indicated.  Pipe shall be accurately cut and 
worked into place without springing or forcing.  Structural portions of the 
building shall not be weakened.  Aboveground piping shall run parallel with 
the lines of the building, unless otherwise indicated.  Branch pipes from 
service lines may be taken from top, bottom, or side of main, using 
crossover fittings required by structural or installation conditions.  
Supply pipes, valves, and fittings shall be kept a sufficient distance from 
other work and other services to permit not less than  1/2 inch between 
finished covering on the different services.  Bare and insulated water 
lines shall not bear directly against building structural elements so as to 
transmit sound to the structure or to prevent flexible movement of the 
lines.  Water pipe shall not be buried in or under floors unless 
specifically indicated or approved.  Changes in pipe sizes shall be made 
with reducing fittings.  Use of bushings will not be permitted except for 
use in situations in which standard factory fabricated components are 
furnished to accommodate specific excepted installation practice.  Change 
in direction shall be made with fittings, except that bending of pipe  4 
inches and smaller will be permitted, provided a pipe bender is used and 
wide sweep bends are formed.  The center-line radius of bends shall be not 
less than six diameters of the pipe.  Bent pipe showing kinks, wrinkles, 
flattening, or other malformations will not be acceptable.

3.1.1.6   Expansion and Contraction of Piping

Allowance shall be made throughout for expansion and contraction of water 
pipe.  Each hot-water and hot-water circulation riser shall have expansion 
loops or other provisions such as offsets, changes in direction, etc., 
where indicated and/or required.  Risers shall be securely anchored as 
required or where indicated to force expansion to loops.  Branch 
connections from risers shall be made with ample swing or offset to avoid 
undue strain on fittings or short pipe lengths.  Horizontal runs of pipe 
over  50 feet in length shall be anchored to the wall or the supporting 
construction about midway on the run to force expansion, evenly divided, 
toward the ends.  Sufficient flexibility shall be provided on branch 
runouts from mains and risers to provide for expansion and contraction of 
piping.  Flexibility shall be provided by installing one or more turns in 
the line so that piping will spring enough to allow for expansion without 
straining.  If mechanical grooved pipe coupling systems are provided, the 
deviation from design requirements for expansion and contraction may be 
allowed pending approval of Contracting Officer.

3.1.1.7   Commercial-Type Water Hammer Arresters

Commercial-type water hammer arresters shall be provided on hot- and 
cold-water supplies and shall be located as generally indicated, with 
precise location and sizing to be in accordance with PDI WH 201.  Water 
hammer arresters, where concealed, shall be accessible by means of access 
doors or removable panels.  Commercial-type water hammer arresters shall 
conform to PDI WH 201.  Vertical capped pipe columns will not be permitted.

3.1.3   Joints

Installation of pipe and fittings shall be made in accordance with the 
manufacturer's recommendations.  Mitering of joints for elbows and notching 
of straight runs of pipe for tees will not be permitted.  Joints shall be 
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made up with fittings of compatible material and made for the specific 
purpose intended.

3.1.3.1   Threaded

Threaded joints shall have American Standard taper pipe threads conforming 
to ASME B1.20.1.  Only male pipe threads shall be coated with graphite or 
with an approved graphite compound, or with an inert filler and oil, or 
shall have a polytetrafluoroethylene tape applied.

3.1.3.2   Mechanical Couplings

Grooved mechanical joints shall be prepared according to the coupling 
manufacturer's instructions.  Pipe and groove dimensions shall comply with 
the tolerances specified by the coupling manufacturer.  The diameter of 
grooves made in the field shall be measured using a "go/no-go" gauge, 
vernier or dial caliper, or narrow-land micrometer.  Groove width and 
dimension of groove from end of the pipe shall be measured and recorded for 
each change in grooving tool setup to verify compliance with coupling 
manufacturer's tolerances.  Grooved joints shall not be used in concealed 
locations.

3.1.3.3   Union and Flanged

Unions, flanges and mechanical couplings shall not be concealed in walls, 
ceilings, or partitions.  Unions shall be used on pipe sizes  2-1/2 inches 
and smaller; flanges shall be used on pipe sizes  3 inches and larger.

3.1.3.4   Cast Iron Soil, Waste and Vent Pipe

Bell and spigot compression and hubless gasketed clamp joints for soil, 
waste and vent piping shall be installed per the manufacturer's 
recommendations.

3.1.3.5   Copper Tube and Pipe

The tube or fittings shall not be annealed when making connections.  
Connections shall be made with a multiflame torch.

a.  Brazed.  Brazed joints shall be made in conformance with AWS B2.2, 
MSS SP-73, and CDA-02 with flux and are acceptable for line 
sizes.  Copper to copper joints shall include the use of 
copper-phosphorus or copper-phosphorus-silver brazing metal 
without flux.  Brazing of dissimilar metals (copper to bronze or 
brass) shall include the use of flux with either a 
copper-phosphorus, copper-phosphorus-silver or a silver brazing 
filler metal.

b.  Soldered.  Soldered joints shall be made with flux and are only 
acceptable for lines  2 inches and smaller.  Soldered joints shall 
conform to ASME B31.5 and CDA-02.

c.  Copper Tube Extracted Joint.  An extracted mechanical joint may be 
made in copper tube.  Joint shall be produced with an appropriate 
tool by drilling a pilot hole and drawing out the tube surface to 
form a collar having a minimum height of three times the thickness 
of the tube wall.  To prevent the branch tube from being inserted 
beyond the depth of the extracted joint, dimpled depth stops shall 
be provided.  Branch tube shall be notched for proper penetration 
into fitting to ensure a free flow joint.  Extracted joints shall 
be brazed in accordance with NAPHCC-01 using B-Cup series filler 
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metal in accordance with MSS SP-73.  Soldered extracted joints 
will not be permitted.

3.1.3.9   Other Joint Methods

3.1.4   Dissimilar Pipe Materials

Connections between ferrous and non-ferrous copper pipe shall be made with 
dielectric unions or flange waterways.  Connecting joints between plastic 
and metallic pipe shall be made with transition fitting for the specific 
purpose.

3.1.5   Corrosion Protection for Buried Pipe and Fittings

3.1.5.1   Cast Iron and Ductile Iron

Pressure pipe shall have a cathodic protection system, and joint bonding.  

3.1.5.2   Steel

Steel pipe, joints, and fittings shall be cleaned, coated with primer, and 
wrapped with tape.  Pipe shall be cleaned, coated, and wrapped prior to 
pipe tightness testing.  Joints and fittings shall be cleaned, coated, and 
wrapped after pipe tightness testing.  Tape shall conform to AWWA C203and 
shall be applied with a 50 percent overlap.  Primer shall be as recommended 
by the tape manufacturer.

3.1.6   Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent 
location.

3.1.6.1   Sleeve Requirements

Pipes passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  Sleeves are not required for cast-iron soil pipe passing 
through concrete slab on grade, except where penetrating a membrane 
waterproof floor.  A modular mechanical type sealing assembly may be 
installed in lieu of a waterproofing clamping flange and caulking and 
sealing of annular space between pipe and sleeve.  The seals shall consist 
of interlocking synthetic rubber links shaped to continuously fill the 
annular space between the pipe and sleeve with corrosion-protected carbon 
steel bolts, nuts, and pressure plates.  The links shall be loosely 
assembled with bolts to form a continuous rubber belt around the pipe with 
a pressure plate under each bolt head and each nut.  After the seal 
assembly is properly positioned in the sleeve, tightening of the bolt shall 
cause the rubber sealing elements to expand and provide a watertight seal 
between the pipe and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe and sleeve involved. 
Sleeves shall not be installed in structural members, except where 
indicated or approved.  Rectangular and square openings shall be as 
detailed.  Each sleeve shall extend through its respective floor, or roof, 
and shall be cut flush with each surface, except for special circumstances. 
Pipe sleeves passing through floors in wet areas such as mechanical 
equipment rooms, lavatories, kitchens, and other plumbing fixture areas 
shall extend a minimum of  4 inches above the finished floor.  Unless 
otherwise indicated, sleeves shall be of a size to provide a minimum of  
1/4 inch clearance between bare pipe and inside of sleeve or between jacket 
over insulation and sleeves.  Sleeves in bearing walls shall be steel pipe 
or cast-iron pipe.  Sleeves for membrane waterproof floors shall be steel 
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pipe, cast-iron pipe, or plastic pipe.  Membrane clamping devices shall be 
provided on pipe sleeves for waterproof floors.  Sleeves in nonbearing 
walls or ceilings may be steel pipe, cast-iron pipe, galvanized sheet metal 
with lock-type longitudinal seam, or moisture-resistant fiber or plastic.  
Plastic sleeves shall not be used in nonbearing fire walls, roofs, or 
floor/ceilings.  Except as otherwise specified, the annular space between 
pipe and sleeve, or between jacket over insulation and sleeve, shall be 
sealed as indicated with sealants conforming to ASTM C 920 and with a 
primer, backstop material and surface preparation as specified in Section 
07900 JOINT SEALING.  Pipes passing through sleeves in concrete floors over 
crawl spaces shall be sealed as specified above.  The annular space between 
pipe and sleeve or between jacket over insulation and sleeve shall not be 
sealed for interior walls which are not designated as fire rated.  Sleeves 
through below-grade walls in contact with earth shall be recessed  1/2 inch 
from wall surfaces on both sides.  Annular space between pipe and sleeve 
shall be filled with backing material and sealants in the joint between the 
pipe and concrete or masonry wall as specified above.  Sealant selected for 
the earth side of the wall shall be compatible with 
dampproofing/waterproofing materials that are to be applied over the joint 
sealant.

3.1.6.2   Flashing Requirements

Pipes passing through roof or floor waterproofing membrane shall be 
installed through a  16 ouncecopper flashing, each within an integral skirt 
or flange.  Flashing shall be suitably formed, and the skirt or flange 
shall extend not less than  8 inches from the pipe and shall be set over 
the roof or floor membrane in a solid coating of bituminous cement.  The 
flashing shall extend up the pipe a minimum of  10 inches.  For cleanouts, 
the flashing shall be turned down into the hub and caulked after placing 
the ferrule.  Pipes passing through pitched roofs shall be flashed, using 
lead or copper flashing, with an adjustable integral flange of adequate 
size to extend not less than  8 inches from the pipe in all directions and 
lapped into the roofing to provide a watertight seal.  The annular space 
between the flashing and the bare pipe or between the flashing and the 
metal-jacket-covered insulation shall be sealed as indicated.  Flashing for 
dry vents shall be turned down into the pipe to form a waterproof joint.  
Pipes, up to and including 10 inches in diameter, passing through roof or 
floor waterproofing membrane may be installed through a cast-iron sleeve 
with caulking recess, anchor lugs, flashing-clamp device, and pressure ring 
with brass bolts.  Flashing shield shall be fitted into the sleeve clamping 
device.  Pipes passing through wall waterproofing membrane shall be sleeved 
as described above.  A waterproofing clamping flange shall be installed.

3.1.6.3   Waterproofing

Waterproofing at floor-mounted water closets shall be accomplished by 
forming a flashing guard from soft-tempered sheet copper.  The center of 
the sheet shall be perforated and turned down approximately 1-1/2 inches to 
fit between the outside diameter of the drainpipe and the inside diameter 
of the cast-iron or steel pipe sleeve.  The turned-down portion of the 
flashing guard shall be embedded in sealant to a depth of approximately  
1-1/2 inches; then the sealant shall be finished off flush to floor level 
between the flashing guard and drainpipe.  The flashing guard of sheet 
copper shall extend not less than 8 inches from the drainpipe and shall be 
lapped between the floor membrane in a solid coating of bituminous cement.  
If cast-iron water closet floor flanges are used, the space between the 
pipe sleeve and drainpipe shall be sealed with sealant and the flashing 
guard shall be upturned approximately  1-1/2 inches to fit the outside 
diameter of the drainpipe and the inside diameter of the water closet floor 
flange.  The upturned portion of the sheet fitted into the floor flange 
shall be sealed.
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3.1.6.4   Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caulking and 
sealing the annular space between the pipe and flashing or 
metal-jacket-covered insulation and flashing, counterflashing may be 
accomplished by utilizing the following:

a.  A standard roof coupling for threaded pipe up to  6 inches in 
diameter.

b.  A tack-welded or banded-metal rain shield around the pipe.

3.1.6.5   Pipe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or similar items 
penetrate slab on grade floors, except at penetrations of floors with 
waterproofing membrane as specified in paragraphs Flashing Requirements and 
Waterproofing, a groove  1/4 to 1/2 inch wide by  1/4 to 3/8 inch deep 
shall be formed around the pipe, fitting or drain.  The groove shall be 
filled with a sealant as specified in Section 07900 JOINT SEALING.

3.1.7   Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase 
walls or floors above grade, a fire seal shall be provided as specified in 
Section 07900 FIRESTOPPING.

3.1.8   Supports

3.1.8.1   General

Hangers used to support piping  2 inches and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the load.  
Pipe guides and anchors shall be installed to keep pipes in accurate 
alignment, to direct the expansion movement, and to prevent buckling, 
swaying, and undue strain.  Piping subjected to vertical movement when 
operating temperatures exceed ambient temperatures shall be supported by 
variable spring hangers and supports or by constant support hangers.  In 
the support of multiple pipe runs on a common base member, a clip or clamp 
shall be used where each pipe crosses the base support member.  Spacing of 
the base support members shall not exceed the hanger and support spacing 
required for an individual pipe in the multiple pipe run.

3.1.8.3   Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to MSS 
SP-58 and MSS SP-69, except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and shall 
have both locknuts and retaining devices furnished by the 
manufacturer.  Field-fabricated C-clamp bodies or retaining 
devices are not acceptable.
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e.  Type 20 attachments used on angles and channels shall be 
furnished with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Type 39 saddles shall be used on insulated pipe  4 inches and 
larger when the temperature of the medium is  60 degrees F or 
higher.  Type 39 saddles shall be welded to the pipe.

h.  Type 40 shields shall:

(1)  Be used on insulated pipe less than  4 inches.

(2)  Be used on insulated pipe  4 inchesand larger when the 
temperature of the medium is  60 degrees F or less.

(3)  Have a high density insert for pipe  2 inches and larger and 
for smaller pipe sizes when the insulation is suspected of being 
visibly compressed, or distorted at or near the shield/insulation 
interface.  High density inserts shall have a density of  8 pcf or 
greater.

i.  Horizontal pipe supports shall be spaced as specified in MSS SP-69 
and a support shall be installed not over  1 footfrom the pipe 
fitting joint at each change in direction of the piping.  Pipe 
supports shall be spaced not over  5 feet apart at valves.  
Operating temperatures in determining hanger spacing for PVC or 
CPVC pipe shall be  120 degrees F for PVC and  180 degrees F for 
CPVC.  Horizontal pipe runs shall include allowances for expansion 
and contraction.

j.  Type 40 shields used on insulated pipe shall have high density 
inserts with a density of  8 pcf or greater.

k.  Type 35 guides using steel, reinforced polytetrafluoroethylene 
(PTFE) or graphite slides shall be provided to allow longitudinal 
pipe movement.  Slide materials shall be suitable for the system 
operating temperatures, atmospheric conditions, and bearing loads 
encountered.  Lateral restraints shall be provided as needed.  
Where steel slides do not require provisions for lateral restraint 
the following may be used:

(1)  On pipe  4 inches and larger when the temperature of the 
medium is  60 degrees F or higher, a Type 39 saddle, welded to the 
pipe, may freely rest on a steel plate.

(2)  On pipe less than  4 inches a Type 40 shield, attached to the 
pipe or insulation, may freely rest on a steel plate.

(3)  On pipe  4 inches and larger carrying medium less that  60 
degrees F a Type 40 shield, attached to the pipe or insulation, 
may freely rest on a steel plate.

l.  Pipe hangers on horizontal insulated pipe shall be the size of the 
outside diameter of the insulation.  The insulation shall be 
continuous through the hanger on all pipe sizes and applications.

m.  Where there are high system temperatures and welding to piping is 
not desirable, the type 35 guide shall include a pipe cradle, 
welded to the guide structure and strapped securely to the pipe.  
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The pipe shall be separated from the slide material by at least  4 
inches or by an amount adequate for the insulation, whichever is 
greater.

n.  Hangers and supports for plastic pipe shall not compress, distort, 
cut or abrade the piping, and shall allow free movement of pipe 
except where otherwise required in the control of 
expansion/contraction.

3.1.9   Welded Installation

Plumbing pipe weldments shall be as indicated.  Changes in direction of 
piping shall be made with welding fittings only; mitering or notching pipe 
to form elbows and tees or other similar type construction will not be 
permitted.  Branch connection may be made with either welding tees or 
forged branch outlet fittings.  Branch outlet fittings shall be forged, 
flared for improvement of flow where attached to the run, and reinforced 
against external strains.  Beveling, alignment, heat treatment, and 
inspection of weld shall conform to ASME B31.1.  Weld defects shall be 
removed and repairs made to the weld, or the weld joints shall be entirely 
removed and rewelded.  After filler metal has been removed from its 
original package, it shall be protected or stored so that its 
characteristics or welding properties are not affected.  Electrodes that 
have been wetted or that have lost any of their coating shall not be used.

3.1.10   Pipe Cleanouts

Pipe cleanouts shall be the same size as the pipe except that cleanout 
plugs larger than  4 inches will not be required.  A cleanout installed in 
connection with cast-iron soil pipe shall consist of a long-sweep 1/4 bend 
or one or two 1/8 bends extended to the place shown.  An extra-heavy 
cast-brass or cast-iron ferrule with countersunk cast-brass head screw plug 
shall be caulked into the hub of the fitting and shall be flush with the 
floor.  Cleanouts in connection with other pipe, where indicated, shall be 
T-pattern, 90-degree branch drainage fittings with cast-brass screw plugs, 
except plastic plugs shall be installed in plastic pipe.  Plugs shall be 
the same size as the pipe up to and including  4 inches.  Cleanout tee 
branches with screw plug shall be installed at the foot of soil and waste 
stacks, at the foot of interior downspouts, on each connection to building 
storm drain where interior downspouts are indicated, and on each building 
drain outside the building.  Cleanout tee branches may be omitted on stacks 
in single story buildings with slab-on-grade construction or where less 
than 18 inches of crawl space is provided under the floor.  Cleanouts on 
pipe concealed in partitions shall be provided with chromium plated bronze, 
nickel bronze, nickel brass or stainless steel flush type access cover 
plates.  Round access covers shall be provided and secured to plugs with 
securing screw.  Square access covers may be provided with matching frames, 
anchoring lugs and cover screws.  Cleanouts in finished walls shall have 
access covers and frames installed flush with the finished wall.  Cleanouts 
installed in finished floors subject to foot traffic shall be provided with 
a chrome-plated cast brass, nickel brass, or nickel bronze cover secured to 
the plug or cover frame and set flush with the finished floor.  Heads of 
fastening screws shall not project above the cover surface.  Where 
cleanouts are provided with adjustable heads, the heads shall be cast iron.

3.2   WATER HEATERS AND HOT WATER STORAGE TANKS

3.2.1   Relief Valves

No valves shall be installed between a relief valve and its water heater or 
storage tank.  The P&T relief valve shall be installed where the valve 
actuator comes in contact with the hottest water in the heater.  Whenever 
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possible, the relief valve shall be installed directly in a tapping in the 
tank or heater; otherwise, the P&T valve shall be installed in the 
hot-water outlet piping.  A vacuum relief valve shall be provided on the 
cold water supply line to the hot-water storage tank or water heater and 
mounted above and within  6 inches above the top of the tank or water 
heater.

3.2.2   Installation of Gas-Fired Water Heater

Installation shall conform to NFPA 54 for gas fired.  Storage water heaters 
that are not equipped with integral heat traps and having vertical pipe 
risers shall be installed with heat traps directly on both the inlet and 
outlet.  Circulating systems need not have heat traps installed.  An 
acceptable heat trap may be a piping arrangement such as elbows connected 
so that the inlet and outlet piping make vertically upward runs of not less 
than  24 inches just before turning downward or directly horizontal into 
the water heater's inlet and outlet fittings.  Commercially available heat 
traps, specifically designed by the manufacturer for the purpose of 
effectively restricting the natural tendency of hot water to rise through 
vertical inlet and outlet piping during standby periods may also be 
approved.

3.2.4   Heat Traps

Piping to and from each water heater and hot water storage tank shall be 
routed horizontally and downward a minimum of  2 feet before turning in an 
upward direction.

3.2.5   Connections to Water Heaters

Connections of metallic pipe to water heaters shall be made with dielectric 
unions or flanges.

3.3   FIXTURES AND FIXTURE TRIMMINGS

Angle stops, straight stops, stops integral with the faucets, or concealed 
type of lock-shield, and loose-key pattern stops for supplies with 
threaded, sweat or solvent weld inlets shall be furnished and installed 
with fixtures.  Where connections between copper tubing and faucets are 
made by rubber compression fittings, a beading tool shall be used to 
mechanically deform the tubing above the compression fitting.  Exposed 
traps and supply pipes for fixtures and equipment shall be connected to the 
rough piping systems at the wall, unless otherwise specified under the 
item.  Floor and wall escutcheons shall be as specified.  Drain lines and 
hot water lines of fixtures for handicapped personnel shall be insulated 
and do not require polished chrome finish.  Plumbing fixtures and 
accessories shall be installed within the space shown.

3.3.1   Fixture Connections

Where space limitations prohibit standard fittings in conjunction with the 
cast-iron floor flange, special short-radius fittings shall be provided. 
Connections between earthenware fixtures and flanges on soil pipe shall be 
made gastight and watertight with a closet-setting compound or neoprene 
gasket and seal.  Use of natural rubber gaskets or putty will not be 
permitted.  Fixtures with outlet flanges shall be set the proper distance 
from floor or wall to make a first-class joint with the closet-setting 
compound or gasket and fixture used.

3.3.2   Flushometer Valves
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Flushometer valves shall be secured to prevent movement by anchoring the 
long finished top spud connecting tube to wall adjacent to valve with 
approved metal bracket.  Flushometer valves for water closets shall be 
installed  39 inches above the floor.  Bumpers for water closet seats shall 
be installed on the flushometer stop.

3.3.3   Height of Fixture Rims Above Floor

Lavatories shall be mounted with rim  31 inches above finished floor.  
Wall-hung drinking fountains and water coolers shall be installed with rim  
42 inches above floor.  Wall-hung service sinks shall be mounted with rim  
28 inches above the floor.  Installation of fixtures for use by the 
physically handicapped shall be in accordance with CABO A117.1.

3.3.5   Fixture Supports

Fixture supports for off-the-floor lavatories, urinals, water closets, and 
other fixtures of similar size, design, and use, shall be of the 
chair-carrier type.  The carrier shall provide the necessary means of 
mounting the fixture, with a foot or feet to anchor the assembly to the 
floor slab.  Adjustability shall be provided to locate the fixture at the 
desired height and in proper relation to the wall.  Support plates, in lieu 
of chair carrier, shall be fastened to the wall structure only where it is 
not possible to anchor a floor-mounted chair carrier to the floor slab.

3.3.5.1   Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be imbedded in 
the masonry wall.

3.3.5.2   Support for Cellular-Masonry Wall Construction

Chair carrier shall be anchored to floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be fastened to 
the cellular wall using through bolts and a back-up plate.

3.3.5.3   Support for Steel Stud Frame Partitions

Chair carrier shall be used.  The anchor feet and tubular uprights shall be 
of the heavy duty design; and feet (bases) shall be steel and welded to a 
square or rectangular steel tube upright.  Wall plates, in lieu of 
floor-anchored chair carriers, shall be used only if adjoining steel 
partition studs are suitably reinforced to support a wall plate bolted to 
these studs.

3.3.5.4   Support for Wood Stud Construction

Where floor is a concrete slab, a floor-anchored chair carrier shall be 
used.  Where entire construction is wood, wood crosspieces shall be 
installed.  Fixture hanger plates, supports, brackets, or mounting lugs 
shall be fastened with not less than No. 10 wood screws,  1/4 inch thick 
minimum steel hanger, or toggle bolts with nut.  The wood crosspieces shall 
extend the full width of the fixture and shall be securely supported.

3.3.5.5   Wall-Mounted Water Closet Gaskets

Where wall-mounted water closets are provided, reinforced wax, treated 
felt, or neoprene gaskets shall be provided.  The type of gasket furnished 
shall be as recommended by the chair-carrier manufacturer.
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3.3.6   Backflow Prevention Devices

Plumbing fixtures, equipment, and pipe connections shall not cross connect 
or interconnect between a potable water supply and any source of nonpotable 
water.  Backflow preventers shall be installed where indicated and in 
accordance with NAPHCC-01 at all other locations necessary to preclude a 
cross-connect or interconnect between a potable water supply and any 
nonpotable substance.  In addition backflow preventers shall be installed 
at all locations where the potable water outlet is below the flood level of 
the equipment, or where the potable water outlet will be located below the 
level of the nonpotable substance.  Backflow preventers shall be located so 
that no part of the device will be submerged.  Backflow preventers shall be 
of sufficient size to allow unrestricted flow of water to the equipment, 
and preclude the backflow of any nonpotable substance into the potable 
water system.  Access shall be provided for maintenance and testing.  Each 
device shall be a standard commercial unit.

3.3.7   Access Panels

Access panels shall be provided for concealed valves and controls, or any 
item requiring inspection or maintenance.  Access panels shall be of 
sufficient size and located so that the concealed items may be serviced, 
maintained, or replaced.  Access panels shall be as specified in Section 
05500 MISCELLANEOUS METAL.

3.3.8   Sight Drains

Sight drains shall be installed so that the indirect waste will terminate  
2 inches above the flood rim of the drain to provide an acceptable air gap.

3.3.9   Traps

Each trap shall be placed as near the fixture as possible, and no fixture 
shall be double-trapped.  Traps installed on cast-iron soil pipe shall be 
cast iron.  Traps installed on steel pipe or copper tubing shall be 
recess-drainage pattern, or brass-tube type.  Traps installed on plastic 
pipe may be plastic conforming to ASTM D 3311.  Traps for acid-resisting 
waste shall be of the same material as the pipe.

3.6   IDENTIFICATION SYSTEMS

3.6.1   Identification Tags

Identification tags made of brass, engraved laminated plastic, or engraved 
anodized aluminum, indicating service and valve number shall be installed 
on valves, except those valves installed on supplies at plumbing fixtures. 
Tags shall be  1-3/8 inch minimum diameter, and marking shall be stamped or 
engraved.  Indentations shall be black, for reading clarity.  Tags shall be 
attached to valves with No. 12 AWG, copper wire, chrome-plated beaded 
chain, or plastic straps designed for that purpose.

3.6.2   Color Coding

Color coding for piping identification shall be as specified in Section 
09900 PAINTING, GENERAL.

3.6.3   Color Coding Scheme for Locating Hidden Utility Components

Scheme shall be provided in buildings having suspended grid ceilings.  The 
color coding scheme shall identify points of access for maintenance and 
operation of operable components which are not visible from the finished 
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space and installed in the space directly above the suspended grid ceiling. 
The operable components shall include valves, dampers, switches, linkages 
and thermostats.  The color coding scheme shall consist of a color code 
board and colored metal disks.  Each colored metal disk shall be 
approximately  3/8 inch in diameter and secured to removable ceiling panels 
with fasteners.  The fasteners shall be inserted into the ceiling panels so 
that the fasteners will be concealed from view.  The fasteners shall be 
manually removable without tools and shall not separate from the ceiling 
panels when panels are dropped from ceiling height.  Installation of 
colored metal disks shall follow completion of the finished surface on 
which the disks are to be fastened.  The color code board shall have the 
approximate dimensions of  3 foot width,  30 inches height, and  1/2 inch
thickness.  The board shall be made of wood fiberboard and framed under 
glass or  1/16 inch transparent plastic cover.  Unless otherwise directed, 
the color code symbols shall be approximately  3/4 inch in diameter and the 
related lettering in  1/2 inch high capital letters.  The color code board 
shall be mounted and located in the mechanical or equipment room.  The 
color code system shall be as indicated below:

               Color         System       Item        Location
               _____         ______       ____        ________

              (_____)       (_____)      (_____)      (_____)

3.7   ESCUTCHEONS

Escutcheons shall be provided at finished surfaces where bare or insulated 
piping, exposed to view, passes through floors, walls, or ceilings, except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be satin-finish, 
corrosion-resisting steel, polished chromium-plated zinc alloy, or polished 
chromium-plated copper alloy.  Escutcheons shall be either one-piece or 
split-pattern, held in place by internal spring tension or setscrew.

3.8   PAINTING

Painting of pipes, hangers, supports, and other iron work, either in 
concealed spaces or exposed spaces, is specified in Section 09900PAINTING, 
GENERAL.

3.9   TESTS FLUSHING AND STERILIZATION

3.9.1   Plumbing System

The plumbing system shall be tested in accordance with NAPHCC-01.

3.9.1.1   Test of Backflow Prevention Assemblies

Backflow prevention assembly shall be tested using gauges specifically 
designed for the testing of backflow prevention assemblies.  Gauges shall 
be tested annually for accuracy in accordance with the University of 
Southern California's Foundation of Cross Connection Control and Hydraulic 
Research or the American Water Works Association Manual of Cross Connection 
(Manual M-14).  Report form for each assembly shall include, as a minimum, 
the following:

Data on Device                   Data on Testing Firm
Type of Assembly                 Name
Manufacturer                     Address
Model Number                     Certified Tester
Serial Number                    Certified Tester No.
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Size                             Date of Test
Location
Test Pressure Readings           Serial Number and Test Data of Gauges

If the unit fails to meet specified requirements, the unit shall be 
repaired and retested.

3.9.3   Defective Work

If inspection or test shows defects, such defective work or material shall 
be replaced or repaired as necessary and inspection and tests shall be 
repeated.  Repairs to piping shall be made with new materials.  Caulking of 
screwed joints or holes will not be permitted.

3.9.4   System Flushing

After tests are completed, potable water piping shall be flushed.  In 
general, sufficient water shall be used to produce a minimum water velocity 
of  2.5 feet per second through piping being flushed.  Flushing shall be 
continued until discharge water shows no discoloration.  System shall be 
drained at low points.  Strainer screens shall be removed, cleaned, and 
replaced in line.  After flushing and cleaning, systems shall be prepared 
for service by immediately filling water piping with clean, fresh potable 
water.  Any stoppage, discoloration, or other damage to the finish, 
furnishings, or parts of the building due to the Contractor's failure to 
properly clean the piping system shall be repaired by the Contractor.  When 
the work is complete, the hot-water system shall be adjusted for uniform 
circulation.  Flushing devices and automatic control systems shall be 
adjusted for proper operation.

3.9.5   Operational Test

Upon completion of and prior to acceptance of the installation, the 
Contractor shall subject the plumbing system to operating tests to 
demonstrate satisfactory functional and operational efficiency.  Such 
operating tests shall cover a period of not less than 8 hours for each 
system and shall include the following information in a report with 
conclusion as to the adequacy of the system:

a.  Time, date, and duration of test.

b.  Water pressures at the most remote and the highest fixtures.

c.  Operation of each fixture and fixture trim.

d.  Operation of each valve, hydrant, and faucet.

e.  Pump suction and discharge pressures.

f.  Temperature of each domestic hot-water supply.

g.  Operation of each floor and roof drain by flooding with water.

h.  Operation of each vacuum breaker and backflow preventer.

i.  Complete operation of each water pressure booster system, 
including pump start pressure and stop pressure.

j.  Compressed air readings at each compressor and at each outlet. 
Each indicating instrument shall be read at 1/2 hour intervals.  
The report of the test shall be submitted in quadruplicate.  The 
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Contractor shall furnish instruments, equipment, and personnel 
required for the tests; the Government will furnish the necessary 
water and electricity.

3.9.6   Disinfection

After pressure tests have been made, the entire domestic hot- and 
cold-water distribution system shall be sterilized.  System shall be 
thoroughly flushed with water of sufficient velocity until all entrained 
dirt and other foreign material have been removed, before introducing 
chlorinating material.  The chlorinating material shall be hypochlorites or 
liquid chlorine.  Water chlorination procedure shall be in accordance with 
AWWA M20.  The chlorinating material shall be fed into the water piping 
system at a constant rate at a concentration of at least 50 parts per 
million (ppm).  A properly adjusted hypochlorite solution injected into the 
main with a hypochlorinator, or liquid chlorine injected into the main 
through a solution-feed chlorinator and booster pump, shall be used.  The 
chlorine residual shall be checked at intervals to ensure that the proper 
level is maintained.  Chlorine application shall continue until the entire 
main is filled.  The water shall remain in the system for a minimum of 24 
hours.  Each valve in the system being sterilized shall be opened and 
closed several times during the contact period to ensure its proper 
disinfection.  Following the 24-hour period, no less than 25 ppm chlorine 
residual shall remain in the system.  Water tanks shall be disinfected by 
the addition of chlorine directly to the filling water.  Following a 6 hour 
period, no less than 50 ppm chlorine residual shall remain in the tank.  
The system including the tanks shall then be flushed with clean water until 
the residual chlorine is reduced to less than one part per million.  During 
the flushing period each valve and faucet shall be opened and closed 
several times.  From several points in the system the Contracting Officer 
will take samples of water in properly sterilized containers for bacterial 
examination.  The samples of water shall be tested for total coliform 
organisms (coliform bacteria, fecal coliform, streptococcal, and other 
bacteria) in accordance with AWWA-01.  The testing method used shall be 
either the multiple-tube fermentation technique or the membrane-filter 
technique.  The sterilizing shall be repeated until tests indicate the 
absence of coliform organisms (zero mean coliform density per 100 
milliliters) in the samples for at least 2 full days.  The system will not 
be accepted until satisfactory bacteriological results have been obtained.

3.10   PLUMBING FIXTURE SCHEDULE

P-1  WATER CLOSET:

Siphon-jet, elongated bowl, top supply spud, ASME A112.19.2M, wall mounted.  
Floor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.

Seat - CID A-A-238, Type A, white plastic, elongated, open front.

Flushometer Valve - ASSE 1037, large diaphragm type with non-hold-open 
feature, backcheck angle control stop, and vacuum breaker.  Minimum upper 
chamber inside diameter of not less than  2-5/8 inches at the point where 
the diaphragm is sealed between the upper and lower chambers.  The maximum 
water use shall be 1.6 gallons per flush.

P-2  WATER CLOSET HANDICAPPED:

Top rim of bowl shall be  18 inches above the floor; other features are the 
same as P-1.
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P-3  URINAL:

Wall hanging, with integral trap and extended shields, ASME A112.19.2M
siphon jet.  Top supply connection, back outlet.

Flushometer Valve - Similar to Flushometer Valve for P-1.  The maximum 
water use shall be  1 gallon per flush.

P-4  URINAL HANDICAPPED:

Top rim of bowl shall be 17 above the floor; other features are the same as 
P-3.

P-5  LAVATORY:

Manufacturer's standard sink depth, vitreous china ASME A112.19.2M, 
countertop, oval.

Faucet - Faucets shall be center set type.  Faucets shall have replaceable 
seats and washers.  Valves and handles shall be copper alloy.  Connection 
between valve and spout for center-set faucet shall be of rigid metal 
tubing.  Flow shall be limited to 2.5 gpm at a flowing pressure of 80 psi.

Handles - Lever type.  Cast, formed, or drop forged copper alloy.

Drain - Strainer shall be copper alloy or stainless steel.  See paragraph 
FIXTURES for optional plastic accessories.

P-6  LAVATORY HANDICAPPED:

Manufacturer's standard sink depth, vitreous china ASME A112.19.2M, 
countertop, oval. 

Faucet - Faucets shall be combination type with wrist blade handles and 
gooseneck spout with a 6 inch reach.  Faucets shall have replaceable seats 
and washers.  Valves and handles shall be copper alloy.  Connection between 
valve and spout shall be of rigid metal tubing.  Flow shall be limited to 
2.5 gpm at a flowing pressure of 80 psi. 

Handles - 4 inch wrist blade type.  Cast, formed, or drop forged copper 
alloy.

Drain - Strainer shall be copper alloy or stainless steel.  See paragraph 
FIXTURES for optional plastic accessories.

P-7  KITCHEN SINK HANDICAPPED:

Ledge back with holes for faucet and spout, double bowl 32 x 21 inchesx 6 
inches deep, stainless steel ASME A112.19.3M.

Faucet and Spout - Cast or wrought copper alloy.  Faucet shall be deck 
mount with wrist blade manholes and a gooseneck spout with an 8 inch 
reach.  Faucet shall have replaceable seats and washers.  Aerator shall 
have internal threads.  Flow shall be limited to 2.5 gpm at a flowing water 
pressure of 80 psi.

Handle - Cast copper alloy, wrought copper alloy, or stainless steel, 4 
inch wrist blade.

Drain Assembly - Plug, cup strainer, crossbars, jam nuts, washers, 
couplings, stopper, etc. shall be copper alloy or stainless steel.
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P-8  SERVICE SINK:

Enameled cast iron ASME A112.19.1M, copper alloy or stainless steel ASME 
A112.19.3M, wall mounted, 24 inches wide x 20 inches deep, splashback  9 
inches high.

Faucet and Spout - Cast or wrought copper alloy, with top or bottom brace, 
with backflow preventer.  Faucets shall have replaceable seat and the 
washer shall rotate onto the seat.  Handles shall be lever type.  Strainers 
shall have internal threads.

Drain Assembly - Plug, cup strainer, crossbars, jam nuts, washers, 
couplings, stopper, etc. shall be copper alloy or stainless steel.

Trap - Cast iron, minimum  3 inch diameter.

P-9  WATER COOLER DRINKING FOUNTAINS: 

Water cooler drinking fountain shall be dual unit handicapped/standard, 
self contained, conform to ARI 1010, use one of the fluorocarbon gases 
conforming to ARI 700 and ASHRAE 34 which has an Ozone Depletion Potential 
of less than or equal to 0.05, have a capacity to deliver  8 gph of water 
at  50 degrees F with an inlet water temperature of  80 degrees F while 
residing in a room environment of 90 degrees F, and have self-closing 
valves.  Self-closing valves shall have automatic stream regulators, have a 
flow control capability, have a push button actuation or have a 
cross-shaped index metal turn handle without a hood.  Exposed surfaces of 
stainless steel shall have No. 4 general polish finish.  Spouts shall 
provide a flow of water at least  4 inches high so as to allow the 
insertion of a cup or glass under the flow of water.

Standard surface Wall-Mounted - Surface wall-mounted unit shall be  18 
inches wide,  18 inches deep, and have a back height of  6 to 8 inches.  
The bowl and cabinet shall be made of corrosion resisting steel.  The unit 
shall have concealed fasteners and be for interior installation.  This unit 
shall be a combination unit with the handicapped unit.

Handicapped - Handicapped units shall be surface wall-mounted.  The 
dimensions shall be  18 inches wide,  18 inches deep.  The unit shall clear 
the floor or ground by at least 8 inches.  A clear knee space shall exist 
between the bottom of the bowl and the floor or ground of at least  27 
inches and between the front edge of the bowl and the body of the unit of 
at least  8 inches.  A  8 inch wide clear space shall exist on both sides 
of the unit.  The spout height shall be no more than  36 inches above the 
floor or ground to the outlet.  The spout shall be at the front of the unit 
and direct the water flow in a trajectory that is parallel or nearly 
parallel to the front of the unit.  The bowl and cabinet shall be made of 
corrosion resisting steel and be for interior installation.  This unit 
shall be a combination unit with the standard unit.

3.12   PERFORMANCE OF WATER HEATING EQUIPMENT

Standard rating condition terms are as follows:

EF = Energy factor, overall efficiency.

ET = Thermal efficiency with 70 degrees F delta T.

EC = Combustion efficiency, 100 percent - flue loss when smoke = o 
(trace is permitted).
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SL = Standby loss in W/sq. ft. based on 80 degrees F delta T, or   in 
percent per hour based on nominal  90 degrees F delta T.

HL = Heat loss of tank surface area.

V = Storage volume in liters

3.12.1   Storage Water Heaters

3.12.1.2   Gas

a.  Storage capacity of  100 gallons or less, and input rating of  
75,000 Btu/h or less:  minimum EF shall be 0.62-0.0019V per 10 CFR 
430.
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3.12.4   Pool Heaters

TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
-----------------------------------------------------------------------
                                                     SERVICE
-----------------------------------------------------------------------
Item #  Pipe and Fitting Materials              A     B    C     D     
-----------------------------------------------------------------------

1       Cast iron soil pipe and fittings, hub   X     X    X     X     
        and spigot, ASTM A 74 with
        compression gaskets

2       Cast iron pipe and fittings hubless,    X     X    X     X
        CISPI 301 and ASTM A 888

3       Cast iron drainage fittings, threaded,  X          X     X
        ASME B16.12 for use with Item 10

4       Cast iron screwed fittings (threaded)                    X    
        ASME B16.4 for use with Item 10

5       Ductile iron grooved joint fittings     X     X          X    
        for ferrous pipe ASTM A 536 and
       ASTM A 47 for use with Item 5

6       Bronze sand casting grooved joint       X     X          X    
        pressure fittings for non-ferrous
        pipe ASTM B 584, for use with
        Item 5

7       Wrought copper grooved joint pressure   X     X
        pressure fittings for non-ferrous
        pipe ASTM B 75 C12200,
        ASTM B 152 C11000, ASME B16.22
        ASME B16.22 for use with Item 5

8       Malleable-iron threaded fittings,                        X     
        galvanized ASME B16.3 for use
        with Item 10

9       Seamless red brass pipe, ASTM B 43                  

10      Bronzed flanged fittings,                                X   
        ASME B16.24 for use with Items
        11 and 14

11      Cast copper alloy solder joint                           X    
        pressure fittings, ASME B16.18
        for use with Item 14

12      Seamless copper pipe, ASTM B 42                        

13      Cast bronze threaded fittings,                           X    
        ASME B16.15

14      Copper drainage tube, (DWV),            X*    X    X*    X   
        ASTM B 306
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TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
-----------------------------------------------------------------------
                                                     SERVICE
-----------------------------------------------------------------------
Item #  Pipe and Fitting Materials              A     B    C     D     
-----------------------------------------------------------------------
15      Wrought copper and wrought              X     X    X     X   
        alloy solder-joint drainage
        fittings.  ASME B16.29

16      Cast copper alloy solder joint          X     X    X     X    
        drainage fittings, DWV,
        ASME B16.23

        SERVICE:
        ___________

        A - Underground Building Soil, Waste and Storm Drain
        B - Aboveground Soil, Waste, Drain In Buildings
        C - Underground Vent
        D - Aboveground Vent
        * - Hard Temper
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TABLE II
PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

-----------------------------------------------------------------------
                                                            SERVICE
-----------------------------------------------------------------------
Item No.     Pipe and Fitting Materials            A       B       C   
-----------------------------------------------------------------------

  1    Grooved pipe couplings,                     X       X  
       non-ferrous pipe, ASTM A 536 and
       ASTM A 47

  2    Seamless red brass pipe,                    X       X        X
       ASTM B 43

  3    Bronze flanged fittings,                    X       X        X
       ASME B16.24 

  4    Seamless copper pipe,                       X       X        X
       ASTM B 42

  5    Seamless copper water tube,                 X**     X**      X** 
       ASTM B 88

  6    Cast bronze threaded fittings,              X       X        X
       ASME B16.15 for use with Items
       4 and 5

  7    Wrought copper and bronze solder-joint      X       X       X      
       pressure fittings, ASME B16.22 for
       use with Items 4 and 5

  8    Cast copper alloy solder-joint              X       X       X    
       pressure fittings, ASME B16.18
       for use with Items 4 and 5

  9    Bronze and sand castings grooved            X       X       
       joint pressure fittings for non-
       ferrous pipe ASTM B 584, for
       use with Item 1
 
 10    Fittings: brass or bronze;                  X       X
       ASME B16.15, and ASME B16.18
       ASTM B 828
   

A - Cold Water Aboveground
B - Hot Water 180 degrees F Maximum Aboveground
C - Cold Water Service Belowground
Indicated types are minimum wall thicknesses.

** - Type L - Hard
*** - Type K - Hard temper with brazed joints only or type K-soft temper 
without joints in or under floors
**** - In or under slab floors only brazed joints
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TABLE III
STANDARD RATING CONDITIONS AND MINIMUM PERFORMANCE RATINGS FOR WATER HEATING

EQUIPMENT

A.  STORAGE WATER HEATERS

         STORAGE
         CAPACITY     INPUT
FUEL     GALLONS      RATING       TEST PROCEDURE    REQUIRED PERFORMANCE
-----   ----------    ---------    ----------------  ----------------------

Gas     100 max.      75,000 Btu/h 10 CFR 430        EF = 0.62-0.0019V
                       max.                                     minimum

TERMS:

EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 70 degrees F delta T.
EC = Combustion efficiency, 100 percent - flue loss when smoke = 0
     (trace is permitted).
SL = Standby loss in W/sq. ft. based on 80 degrees F delta T, or in
     percent per hour based on nominal 90 degrees F delta T.
HL = Heat loss of tank surface area
 V = Storage volume in gallons

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 15569

WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH
05/95

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 801 (1992) Industrial Process/Power Generation 
Fans:  Specification Guidelines

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.13 (1991; Z21.13a; Z21.13b) Gas-Fired 
Low-Pressure Steam and Hot Water Boilers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 105 (1997) Forgings, Carbon Steel, for Piping 
Components

ASTM A 106 (1995) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts 
and Nuts

ASTM A 193 (1996) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 234 (1996) Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and 
Elevated Temperatures

ASTM A 366 (1991; R 1993) Steel, Sheet, Carbon, 
Cold-Rolled, Commercial Quality
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ASTM A 515 (1992) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516 (1990) Pressure Vessel Plates, Carbon 
Steel, for Moderate- and Lower-Temperature 
Service

 

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 653 (1995) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 32 (1996) Solder Metal

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 75 (1995a) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications of Copper and 
Copper Alloy Tube

ASTM B 828 (1992) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM C 27 (1993) Fireclay and High-Alumina 
Refractory Brick

ASTM C 34 (1993) Structural Clay Load-Bearing Wall 
Tile

ASTM C 155 (1988; R 1992) Classification of 
Insulating Firebrick

ASTM C 401 (1991) Alumina and Alumina Silicate 
Castable Refractories

ASTM D 596 (1991) Reporting Results of Analysis of 
Water

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2000 (1996) Rubber Products in Automotive 
Applications

ASTM F 872 (1984; R 1990) Filter Units, Air 
Conditioning:  Viscous-Impingement Type, 
Cleanable

ASTM F 1097 (1991) Mortar, Refractory 
(High-Temperature, Air-Setting)
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ASTM F 1139 (1988; R 1993) Standard Specification for 
Steam Traps and Drains

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings, 
Classes 150 and 300

ASME B16.4 (1992) Gray Iron Threaded Fittings

ASME B16.5 (1996) Pipe Flanges and Flanged Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B16.34 (1988) Valves - Flanged, Threaded, and 
Welding End

ASME B16.39 (1986; R 1994) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B19.3 (1991; B19.3a; B19.3b) Safety Standard for 
Compressors for Process Industries

ASME B31.1 (1995) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV IV (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section IV, Heating 
Boilers

ASME BPV VIII Div 1 (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section VIII, 
Pressure Vessels Division 1 - Basic 
Coverage
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ASME BPV IX (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section IX, Welding 
and Brazing Qualifications

ASME CSD-1 (1995) Controls and Safety Devices for 
Automatically Fired Boilers

ASME PTC 10 (1965; Errata; R 1992) Compressors and 
Exhausters

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1987) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1419 (Rev D) Filter Element, Air Conditioning 
(Viscous-Impingement and Dry Types, 
Replaceable)

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA 404/0 RR (1993) Copper Tube for Plumbing, Heating, 
Air Conditioning and Refrigeration

EXPASION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA-01 (1993) EJMA Standards

HYDRONICS INSTITUTE (HYI)

HYI-01 (1996) I=B=R Ratings for Boilers, 
Baseboard Radiation and Finned Tube (Commercial) Radiation

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGS                INDUSTRY (MSS)

MSS SP-25 (1993) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends
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MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991) Brazing Joints for Copper and 
Copper Alloy Pressure Fittings

MSS SP-78 (1987; R 1992) Cast Iron Plug Valves, 
Flanged and Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, Socket 
Welding, Solder Joint, Grooved and Flared 
Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1992) Installation of Oil Burning 
Equipment

NFPA 54 (1992) National Fuel Gas Code

NFPA 70 (1996) National Electrical Code

NFPA 85C (1991) Prevention of Furnace 
Explosions/Implosions in Multiple Burner 
Boiler-Furnaces

NFPA 211 (1992) Chimneys, Fireplaces, Vents and 
Solid Fuel-Burning Appliances

NFPA 8501 (1992) Single Burner Boiler Operations

UNDERWRITERS LABORATORIES (UL)

UL-06 (1996) Gas and Oil Equipment Directory

UL 296 (1994; Rev Aug 1995) Oil Burners

UL 726 (1995) Oil-Fired Boiler Assemblies

UL 795 (1994; Rev Jan 1996)Commercial-Industrial 
Gas Heating Equipment

UL 1738 (1993) Venting Systems for Gas-Burning 
Appliances, Categories II, III and IV

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products
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Materials and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of the products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Equipment shall be supported by a service 
organization that is, in the opinion of the Contracting Officer, reasonably 
convenient to the site.

1.2.2   Asbestos Prohibition

Asbestos and asbestos-containing products shall not be used.

1.2.3   Nameplates

Each major component of equipment shall have the manufacturer's name, 
address, type or style, model or serial number, and catalog number on a 
plate secured to the equipment.  Each pressure vessel shall have an 
approved ASME stamp.  

1.2.4   Equipment Guards

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and 
other rotating parts exposed to personnel contact shall be fully enclosed 
or guarded in accordance with OSHA requirements.  High temperature 
equipment and piping exposed to contact by personnel or where it creates a 
potential fire hazard shall be properly guarded or covered with insulation 
of a type specified.  Catwalks, operating platforms, ladders, and 
guardrails shall be provided where shown and shall be constructed in 
accordance with Section 05500 MISCELLANEOUS METAL.

1.2.5   Verification of Dimensions

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing any work or ordering any materials.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data
Manufacturer's Catalog Data; GA.

Manufacturer's catalog data shall be included with the detail drawings for 
the following items:

Boilers
Fuel Burning Equipment
Combustion Control Equipment
Pumps
Fittings and Accessories
Fuel Oil Storage System
Water Treatment System

The data shall show model, size, options, etc., that are intended for 
consideration.  Data submitted shall be adequate to demonstrate compliance 
with contract requirements.

Spare Parts Data; FIO.
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Spare parts data for each different item of material and equipment, after 
approval of the detail drawings and no later than 2 months prior to the 
date of beneficial occupancy.  The data shall include a complete list of 
parts and supplies, with current unit prices and source of supply, and a 
list of the parts recommended by the manufacturer to be replaced after 1 
and 3 years of service.

Water Treatment Plan; FIO.

Six (6) complete copies of the proposed water treatment plan.  The plan 
shall include a layout, control scheme, a list of the existing water 
conditions including the items listed in paragraph BOILER WATER TREATMENT, 
a list of all chemicals, the proportion of chemicals to be added, the final 
treated water conditions, and a description of environmental concerns for 
handling the chemicals.

Heating and Fuel Systems Test Procedures; GA.

Proposed test procedures for the heating system tests and fuel system 
tests, at least 2 weeks prior to the start of related testing.

SD-04 Drawings

Heating System; GA.

Detail drawings consisting of equipment layout including installation 
details and electrical connection diagrams; combustion and safety control 
diagrams; ductwork layout showing the location of supports and hangers, 
typical hanger details, gauge reinforcement, reinforcement spacing rigidity 
classification, and static pressure and seal classifications; and piping 
layout showing the location of guides and anchors, the load imposed on each 
support or anchor, and typical support details.  Drawings shall include any 
information required to demonstrate that the system has been coordinated 
and will properly function as a unit and shall show equipment relationship 
to other parts of the work, including clearances required for operation and 
maintenance.

SD-06 Instructions

Posted Instructions; GA.

System layout diagrams that show the layout of equipment, piping, and 
ductwork and typed condensed operation manuals explaining preventative 
maintenance procedures, methods of checking the system for normal, safe 
operation, and procedures for safely starting and stopping the system, 
framed under glass or laminated plastic, at least 2 weeks prior to the 
start of related testing.  After approval, these items shall be posted 
where directed.

SD-07 Schedules

Tests; GA.

Proposed test schedules for the heating system and fuel system tests, at 
least 2 weeks prior to the start of related testing.

SD-09 Reports

SD-13 Certificates

Bolts; GA.
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Written certification by the bolt manufacturer that the bolts furnished 
comply with the requirements of this specification.  The certification 
shall include illustrations of product markings, the date of manufacture, 
and the number of each type of bolt to be furnished based on this 
certification.

Boiler Emissions; GA.

Written certification by the boiler manufacturer that each boiler furnished 
complies with Federal, state, and local regulations for emissions.  The 
certification shall also include a description of applicable emission 
regulations.  If any boiler is exempt from the emission regulations, the 
certification shall indicate the reason for the exemption.

SD-19 Operation and Maintenance Manuals

Heating System; GA.

Six (6) complete manuals listing step-by-step procedures required for 
system startup, operation, shutdown, and routine maintenance, at least 2 
weeks prior to field training.  The manuals shall include the 
manufacturer's name, model number, parts list, simplified wiring and 
control diagrams, troubleshooting guide, and recommended service 
organization (including address and telephone number) for each item of 
equipment.  Each service organization shall be capable of providing 8 hour 
onsite response to a service call on an emergency basis.

Water Treatment System; GA.

Six (6) complete copies of operating and maintenance manuals for the 
step-by-step water treatment procedures, including procedures for testing 
the water quality.

1.4   MANUFACTURER'S SERVICES

Services of a manufacturer's representative who is experienced in the 
installation, adjustment, and operation of the equipment specified shall be 
provided.  The representative shall supervise the installing, adjusting, 
and testing of the equipment.

1.5   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be protected from the 
weather, humidity and temperature variations, dirt and dust, and other 
contaminants.

PART 2   PRODUCTS

2.1   BOILERS

Each boiler shall have the output capacity in  British thermal units per 
hour (Btuh) as indicated when fired with the specified fuels.  The boiler 
shall be furnished complete with the gas burning equipment, boiler fittings 
and trim, automatic controls, natural draft/atmospheric burner, electrical 
wiring, insulation, piping connections, and protective jacket.  The boiler 
shall be completely assembled and tested at the manufacturer's plant.  
Boiler auxiliaries including fans, motors, drives, and similar equipment 
shall be provided with at least 10 percent excess capacity to allow for 
field variations in settings and to compensate for any unforeseen increases 
in pressure losses in appurtenant piping and ductwork.  However, the boiler 
safety devices shall not be sized for a 10 percent excess capacity.  The 
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boiler and its accessories shall be designed and installed to permit ready 
accessibility for operation, maintenance, and service.  Boilers shall be 
designed, constructed, and equipped in accordance with ASME BPV IV.  Each 
boiler shall be of the watertube type and designed for water service as 
specified herein.  The boiler capacity shall be based on the ratings shown 
in HYI-01 or as certified by the American Boiler Manufacturers Association, 
or American Gas Association.

2.1.2   Watertube Boiler

Boiler shall be self-contained, packaged type, complete with all 
accessories, mounted on a structural steel base.  The heat input rate for 
finned tube designs shall not be greater than 12,000 Btu/hr per square ft 
based on internal heater area.  The heat input rate for other boilers shall 
not be greater than  6,700 Btu/hr per square ft of fireside heating surface.

2.1.6   Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified 
maximum continuous capacity without damage or deterioration to the boiler, 
its setting, firing equipment, or auxiliaries.  The rated capacity shall be 
the capacity at which the boiler will operate continuously while 
maintaining at least the specified minimum efficiency.  The boiler design 
conditions shall be as follows:

a.  Boiler design pressure  30 psig.

b.  Operating pressure at boiler outlet  30 psig.

c.  Hot water temperature  160 degrees F.

d.  Temperature differential between boiler discharge and system 
return  20 degrees F.

e.  Water pressure drop  3 psig.

f.  Outdoor ambient air temperature  90 degrees F (max),  20 degrees F 
(min).

g.  Site elevation  800 feet.

h.  Rated capacity  250,000 Btuh/output.

i.  Boilers with a capacity less than  300,000 Btuh shall have an 
Annual Fuel Utilization Efficiency of at least 80 percent. 

2.3   COMBUSTION CONTROL EQUIPMENT

2.3.2   Electrical controls

Electrical control devices shall be rated at 120 volts and shall be 
connected as specified in Section 16415 ELECTRICAL WORK, INTERIOR.  

2.3.3   Water Temperature Controller

The controller shall be of sturdy construction and shall be protected 
against dust and dampness.  The thermostatic element shall be inserted in a 
separable socket installed in the upper part of the boiler near the water 
outlet.  Fixed position (on-off) and three position (high-low-off) 
controller shall operate on a  10 degree F differential over an adjustable 
temperature range of approximately 140 to 220 degrees F.  
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2.3.7   Combustion Safety Controls and Equipment

Combustion safety controls and equipment shall be UL listed.

2.3.7.2   Water Flow Interlock

Hot water boiler limit controls shall be provided to include protection for 
low boiler water flow and high boiler water temperature.  

2.4   PUMPS

2.4.2   Hot Water and Boiler Circulating Pumps

Circulating pumps for hot water shall be electrically driven single-stage 
centrifugal type and have a capacity not less than indicated.  Boiler 
circulating pumps shall be supported on a concrete foundation with a cast 
iron or structural steel base by the piping on which installed and shall be 
closed-coupled shaft.  The motor shall have sufficient power for the 
service required, shall be of a type approved by the manufacturer of the 
pump, shall be suitable for the available electric service, and shall 
conform to the requirements of paragraph ELECTRICAL EQUIPMENT.  Each pump 
suction and discharge connection shall be provided with a pressure gauge as 
specified.  The boiler circulating pump discharge heater shall be provided 
with a flow switch.  Flow switch unit shall be a self-contained swinging 
vane type to indicate fluid flow.  Switch shall be a SPDT with 120-volt, 
15-ampere rating.

2.7   AIR HANDLING UNITS

Air handling units and associated equipment shall be in accordance with 
Section 15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

2.8   FITTINGS AND ACCESSORIES

Boiler fittings and accessories shall be installed with each boiler in 
accordance with ASME BPV IV, unless otherwise specified.

2.8.6   Expansion Tank

The hot water pressurization system shall include a diaphragm-type 
expansion tank which will accommodate the expanded water of the system 
generated within the normal operating temperature range, limiting the 
pressure increase at all components in the system to the maximum allowable 
pressure at those components.  The only air in the system shall be the 
permanent sealed-in air cushion contained in the diaphragm-type tank.  The 
sizes shall be as indicated.  The expansion tank shall be welded steel, 
constructed, tested, and stamped in accordance with ASME BPV VIII Div 1for 
a working pressure of  125 psi and precharged to the minimum operating 
pressure.  The tank's air chamber shall be fitted with an air charging 
valve and pressure gauge. The tank shall be supported by steel legs or 
bases for vertical installation or steel saddles for horizontal 
installations.  The tank shall have lifting rings.  All components shall be 
suitable for a maximum operating temperature of  250 degrees F.

2.8.10   Steel Sheets

2.8.10.1   Galvanized Steel

Galvanized steel shall be ASTM A 653.

2.8.10.2   Uncoated Steel
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Uncoated steel shall be ASTM A 366, composition, condition, and finish best 
suited to the intended use.  Gauge numbers specified refer to 
manufacturer's standard gauge.

2.8.11   Gaskets

Gaskets shall be nonasbestos material in accordance with ASME B16.21, full 
face or self-centering type.  The gaskets shall be of the spiral wound type 
with graphite filler material.

2.8.12   Steel Pipe and Fittings

2.8.12.1   Steel Pipe

Steel pipe shall be ASTM A 53, Type E or S, Grade A or B, black steel, 
standard weight.

2.8.12.2   Steel Pipe Fittings

Fittings shall have the manufacturer's trademark affixed in accordance with 
MSS SP-25 so as to permanently identify the manufacturer.

2.8.12.3   Steel Flanges

Flanged fittings including flanges, bolts, nuts, bolt patterns, etc. shall 
be in accordance with ASME B16.5 class 150 and shall have the manufacturers 
trademark affixed in accordance with MSS SP-25.  Flange material shall 
conform to ASTM A 105.  Flanges for high temperature water systems shall be 
serrated or raised-face type.  Blind flange material shall conform to ASTM 
A 516 cold service and ASTM A 515 for hot service.  Bolts shall be high 
strength or intermediate strength with material conforming to ASTM A 193.

2.8.12.5   Cast-Iron Fittings

Fittings shall be ASME B16.4, Class 125, type required to match connecting 
piping.

2.8.12.6   Malleable-Iron Fittings

Fittings shall be ASME B16.3, type as required to match connecting piping.

2.8.12.7   Unions

Unions shall be ASME B16.39, Class 150.

2.8.12.8   Threads

Pipe threads shall conform to ASME B1.20.1.

2.8.12.9   Grooved Mechanical fittings

Joints and fittings shall be designed for not less than  125 psig service 
and shall be the product of the same manufacturer.  Fitting and coupling 
houses shall be malleable iron conforming to ASTM A 47, Grade 32510; 
ductile iron conforming to ASTM A 536, Grade 65-45-12; or steel conforming 
to ASTM A 106, Grade B or ASTM A 53.  Gaskets shall be molded synthetic 
rubber with central cavity, pressure responsive configuration and shall 
conform to ASTM D 2000, Grade No. 2CA615A15B44F17Z for circulating medium 
up to  230 degrees F or Grade N0. M3BA610A15B44Z for circulating medium up 
to  200 degrees F.  Grooved joints shall conform to AWWA C606.  Coupling 
nuts and bolts shall be steel and shall conform to ASTM A 183.
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2.8.13   Copper Tubing and Fittings

2.8.13.1   Copper Tubing

Tubing shall be ASTM B 88, Type K or L.  Adapters for copper tubing shall 
be brass or bronze for brazed fittings.

2.8.13.2   Solder-Joint Pressure Fittings

Wrought copper and bronze solder-joint pressure fittings shall conform to 
ASME B16.22 and ASTM B 75.  Cast copper alloy solder-joint pressure 
fittings shall conform to ASME B16.18 and ASTM B 828.

2.8.13.3   Flared Fittings

Cast copper alloy fittings for flared copper tube shall conform to ASME 
B16.26 and ASTM B 62.

2.8.13.4   Adapters

Adapters may be used for connecting tubing to flanges and to threaded ends 
of valves and equipment.  Extracted brazed tee joints produced with an 
acceptable tool and installed as recommended by the manufacturer may be 
used.

2.8.13.5   Threaded Fittings

Cast bronze threaded fittings shall conform to ASME B16.15.

2.8.13.6   Brazing Material

Brazing material shall conform to AWS A5.8.

2.8.13.7   Brazing Flux

Flux shall be in paste or liquid form appropriate for use with brazing 
material.  Flux shall be as follows:  lead-free; have a 100 percent 
flushable residue; contain slightly acidic reagents; contain potassium 
borides, and contain fluorides.  Silver brazing materials shall be in 
accordance with AWS A5.8.

2.8.13.8   Solder Material

Solder metal shall conform to ASTM B 32 95-5 tin-antimony.

2.8.13.9   Solder Flux

Flux shall be liquid form, non-corrosive, and conform to ASTM B 813, 
Standard Test 1.

2.8.14   Dielectric Unions

Dielectric unions shall have metal connections on both ends.  The ends 
shall be threaded, flanged, or brazed to match adjacent piping.  Metal 
parts of the union shall be separated so that the electrical current is 
below 1 percent of the galvanic current which would exist upon 
metal-to-metal contact.

2.8.15   Flexible Pipe Connectors
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Flexible pipe connectors shall be designed for 125 psi or  150 psi 
service.  Connectors shall be installed where indicated.  The flexible 
section shall be constructed of rubber, tetrafluoroethylene resin, or 
corrosion-resisting steel, bronze, monel, or galvanized steel.  Materials 
used and the configuration shall be suitable for the pressure, vacuum, and 
temperature medium.  The flexible section shall be suitable for service 
intended and may have threaded, welded, soldered, flanged, or socket ends.  
Flanged assemblies shall be equipped with limit bolts to restrict maximum 
travel to the manufacturer's standard limits.  Unless otherwise indicated, 
the length of the flexible connectors shall be as recommended by the 
manufacturer for the service intended.  Internal sleeves or liners, 
compatible with circulating medium, shall be provided when recommended by 
the manufacturer.  Covers to protect the bellows shall be provided where 
indicated.

2.8.16   Pipe Supports

Pipe supports shall conform to MSS SP-58 and MSS SP-69.

2.8.17   Pipe Expansion

2.8.17.1   Expansion Loops

Expansion loops and offsets shall provide adequate expansion of the main 
straight runs of the system within the stress limits specified in ASME B31.1.  
The loops and offsets shall be cold-sprung and installed where indicated.  
Pipe guides and anchors shall be provided as indicated.

2.8.17.2   Expansion Joints

Expansion joints shall provide for either single or double slip of the 
connected pipes, as required or indicated, and for not less than the 
transverse indicated.  The joints shall be designed for a hot water working 
pressure not less than 100 psig and shall be in accordance with applicable 
requirements of EJMA-01 and ASME B31.1.  End connection shall be flanged. 
Anchor bases or support bases shall be provided as indicated or required.  
Sliding surfaces and water wetted surfaces shall be chromium plated or 
fabricated of corrosion resistant steel.  Initial setting shall be made in 
accordance with the manufacturer's recommendations to compensate for an 
ambient temperature at time of installation.  Pipe alignment guides shall 
be installed as recommended by the joint manufacturer, but in any case 
shall not be more than  5 feet from expansion joint, except in lines  4 
inches or smaller guides shall be installed not more than  2 feet from the 
joint.  Service outlets shall be provided where indicated.

a.  Bellows-type joints shall be flexible, guided expansion joints.  
The expansion element shall be stabilized corrosion resistant 
steel.  Bellows-type expansion joints shall conform to the 
applicable requirements of EJMA-01 and ASME B31.1 with internal 
lines.  Guiding of piping on both sides of expansion joint shall 
be in accordance with the published recommendations of the 
manufacturer of the expansion joint.  The joints shall be designed 
for the working temperature and pressure suitable for the 
application but shall not be less than  150 psig.

b.  Flexible ball joints shall be constructed of alloys as appropriate 
for the service intended.  The joints shall be threaded, grooved, 
flanged, or welded end as required and shall be capable of 
absorbing the normal operating axial, lateral, or angular 
movements or combination thereof.  Balls and sockets shall be 
polished, chromium-plated when materials are not of 
corrosion-resistant steel.  The ball type joint shall be designed 
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and constructed in accordance with ASME B31.1 and EJMA-01.  
Flanges shall conform to the diameter and drilling of ASME B16.5.  
Molded gaskets shall be suitable for the service intended.

c.  Slip type expansion joints shall be EJMA-01 and ASME B31.1, class 
1 or 2.  Type II joints shall be suitable for repacking under full 
line pressure.

2.8.18   Valves

Valves shall be Class 125 and shall be suitable for the application.  
Grooved ends per AWWA C606 may be used for water service only.  Valves in 
nonboiler external piping shall meet the material, fabrication and 
operating requirements of ASME B31.1.  The connection type of all valves 
shall match the same type of connection required for the piping on which 
installed.

2.8.18.1   Gate Valves

Gate valves  2-1/2 inches and smaller shall conform to MSS SP-80 bronze 
rising stem, threaded, solder, or flanged ends.  Gate valves  3 inches and 
larger shall conform to MSS SP-70 cast iron bronze trim, outside screw and 
yoke, flanged, or threaded ends.

2.8.18.2   Globe Valves

Globe valves  2-1/2 inches and smaller shall conform to MSS SP-80, bronze, 
threaded, soldered, or flanged ends.  Globe valves  3 inches and larger 
shall conform to MSS SP-85, cast iron, bronze trim, flanged, or threaded 
ends.

2.8.18.3   Check Valves

Check valves  2-1/2 inches and smaller shall conform to MSS SP-80, bronze, 
threaded, soldered, or flanged ends.  Check valves  3 inches and larger 
shall conform to MSS SP-71, cast iron, bronze trim, flanged, or threaded 
ends.

2.8.18.4   Angle Valves

Angle valves  2-1/2 inches and smaller shall conform to MSS SP-80 bronze, 
threaded, soldered, or flanged ends.  Angle valves  3 inches and larger 
shall conform to MSS SP-85, cast iron, bronze trim, flanged, or threaded 
ends.

2.8.18.5   Ball Valves

Ball valves  1/2 inch and larger shall conform to MSS SP-72 or MSS SP-110, 
ductile iron or bronze, threaded, soldered, or flanged ends.

2.8.18.6   Plug Valves

Plug valves  2 in. and larger shall conform to MSS SP-78.  Plug valves 
smaller than  2 in. shall conform to ASME B16.34.

2.8.18.7   Grooved End Valves

Valves with grooved ends per AWWA C606 may be used if the valve 
manufacturer certifies that their performance meets the requirements of the 
standards indicated for each type of valve.
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2.8.18.8   Balancing Valves

Balancing valves shall have meter connections with positive shutoff 
valves.  An integral pointer shall register the degree of valve opening.  
Valves shall be calibrated so that flow rate can be determined when valve 
opening in degrees and pressure differential across valve is known.  Each 
balancing valve shall be constructed with internal seals to prevent leakage 
and shall be supplied with preformed insulation.  Valves shall be suitable 
for  250 degrees F temperature and working pressure of the pipe in which 
installed.  Valve bodies shall be provided with tapped openings and pipe 
extensions with shutoff valves outside of pipe insulation.  The pipe 
extensions shall be provided with quick connecting hose fittings for a 
portable meter to measure the pressure differential.  One portable 
differential meter shall be furnished.  The meter suitable for the 
operating pressure specified shall be complete with hoses, vent, and 
shutoff valves, and carrying case.  In lieu of the balancing valve with 
integral metering connections, a ball valve or plug valve with a separately 
installed orifice plate or venturi tube may be used for balancing.

2.8.18.11   Drain valves

Drain valves shall be provided at each drain point of blowdown as 
recommended by the boiler manufacturer.  Piping shall conform to ASME BPV IV
 and ASTM A 53.

2.8.18.12   Safety Valves

Safety valves shall have steel bodies and shall be equipped with 
corrosion-resistant trim and valve seats.  The valves shall be properly 
guided and shall be positive closing so that no leakage can occur.  
Adjustment of the desired back-pressure shall cover the range between  2 
and 10 psig.  The adjustment shall be made externally, and any shafts 
extending through the valve body shall be provided with adjustable stuffing 
boxes having renewable packing.  Boiler safety valves of proper size and of 
the required number, in accordance with ASME BPV IV, shall be installed so 
that the discharge will be through piping extended to the blowoff tank.

2.8.20   Pressure Gauges

Gauges shall conform to ASME B40.1 and shall be provided with throttling 
type needle valve or a pulsation dampener and shutoff valve.  Minimum dial 
size shall be  3-1/2 inches.  A pressure gauge shall be provided for each 
boiler in a visible location on the boiler.

2.8.21   Thermometers

Thermometers shall be provided with wells and separable corrosion-resistant 
steel sockets.  Thermometers for inlet water and outlet water for each hot 
water boiler shall be provided in a visible location on the boiler.  
Thermometers shall have brass, malleable iron, or aluminum alloy case and 
frame, clear protective face, permanently stabilized glass tube with 
indicating-fluid column, white face, black numbers, and a minimum  9 inch 
scale.

2.8.22   Air Vents

2.8.22.1   Manual Air Vents

Manual air vents shall be brass or bronze valves or cocks suitable for the 
pressure rating of the piping system and furnished with threaded plugs or 
caps.
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2.8.22.2   Automatic Air Vents

Automatic air vents shall be  3/4 inchquick-venting float and vacuum air 
valves.  Each air vent valve shall have a large port permitting the 
expulsion of the air without developing excessive back pressure, a 
noncollapsible metal float which will close the valve and prevent the loss 
of water from the system, an air seal that will effectively close and 
prevent the re-entry of air into the system when subatmospheric pressures 
prevail therein, and a thermostatic member that will close the port against 
the passage of steam from the system.  The name of the manufacturer shall 
be clearly stamped on the outside of each valve.  The air vent valve shall 
be suitable for the pressure rating of the piping system.

2.9   ELECTRICAL EQUIPMENT

Electric motor-driven equipment shall be provided complete with motors, 
motor starters, and necessary control devices.  Electrical equipment, motor 
control devices, motor efficiencies and wiring shall be as specified in 
Section 16415 ELECTRICAL WORK, INTERIOR.  Motors which are not an integral 
part of a packaged boiler shall be rated for standard service.  Motors 
which are an integral part of the packaged boiler shall be the highest 
efficiency available by the manufacturer of the packaged boiler.  Motor 
starters shall be provided complete with properly sized thermal overload 
protections and other appurtenances necessary for the motor control 
specified.  Starters shall be furnished in general purpose enclosures.  
Manual or automatic control and protective or signal devices required for 
the operation specified and any control wiring required for controls and 
devices but not shown shall be provided.

2.9.1   Motor Ratings

Motors shall be suitable for the voltage and frequency provided.  Motors  
1/2 hp and larger shall be three-phase, unless otherwise indicated.  Motors 
shall be of sufficient capacity to drive the equipment at the specified 
capacity without exceeding the nameplate rating on the motor.

2.9.2   Motor Controls

Motor controllers shall be provided complete with properly sized thermal 
overload protection.  Manual or automatic control and protective or signal 
devices required for the operation specified control voltage transformer 
and any wiring required to such devices shall be provided. 

2.10   INSULATION

Shop and field-applied insulation shall be as specified in Section 15250 
THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.13   BOILER WATER TREATMENT

The water treatment system shall be capable of feeding chemicals and 
bleeding the system to prevent corrosion and scale within the boiler and 
piping distribution system.  The water shall be treated to maintain the 
conditions recommended by the boiler manufacturer.  Chemicals shall meet 
required federal, state, and local environmental regulations for the 
treatment of boilers and discharge to the sanitary sewer.  The services of 
a company regularly engaged in the treatment of boilers shall be used to 
determine the correct chemicals and concentrations required for water 
treatment.  The company shall maintain the chemical treatment and provide 
all chemicals required for a period of 1 year from the date of occupancy.  
Filming amines and proprietary chemicals shall not be used.  The water 
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treatment chemicals shall remain stable throughout the operating 
temperature range of the system and shall be compatible with pump seals and 
other elements of the system.

2.13.10   Chemical Shot Feeder

A shot feeder shall be provided as indicated.  Size and capacity of feeder 
shall be based upon local requirements and water analysis.  The feeder 
shall be furnished with an air vent, gauge glass, funnel, valves, fittings, 
and piping.

2.13.12   Test Kits

One test kit of each type required to determine the water quality as 
outlined within the operation and maintenance manuals shall be provided.

PART 3   EXECUTION

3.1   ERECTION OF BOILER AND AUXILIARY EQUIPMENT

Boiler and auxiliary equipment shall be installed in accordance with 
manufacturer's written instructions.  Proper provision shall be made for 
expansion and contraction between boiler foundation and floor.  This joint 
shall be packed with suitable nonasbestos rope and filled with suitable 
compound that will not become soft at a temperature of 100 degrees F.  
Boilers and firing equipment shall be supported from the foundations by 
structural steel completely independent of all brickwork.  Boiler supports 
shall permit free expansion and contraction of each portion of the boiler 
without placing undue stress on any part of the boiler or setting.  Boiler 
breeching shall be as indicated with full provision for expansion and 
contraction between all interconnected components.

3.2   PIPING INSTALLATION

Unless otherwise specified, nonboiler external pipe and fittings shall 
conform to the requirements of ASME B31.1.  Pipe installed shall be cut 
accurately to suit field conditions, shall be installed without springing 
or forcing, and shall properly clear windows, doors, and other openings.  
Cutting or other weakening of the building structure to facilitate piping 
installation will not be permitted.  Pipes shall be free of burrs, oil, 
grease and other foreign material and shall be installed to permit free 
expansion and contraction without damaging the building structure, pipe, 
pipe joints, or pipe supports.  Changes in direction shall be made with 
fittings, except that bending of pipe  4 inchesand smaller will be 
permitted provided a pipe bender is used and wide sweep bends are formed.  
The centerline radius of bends shall not be less than 6 diameters of the 
pipe.  Bent pipe showing kinks, wrinkles, flattening, or other 
malformations will not be accepted.  Vent pipes shall be carried through 
the roof as directed and shall be properly flashed.  Unless otherwise 
indicated, horizontal supply mains shall pitch down in the direction of 
flow with a grade of not less than  1 inch in 40 feet.  Open ends of 
pipelines and equipment shall be properly capped or plugged during 
installation to keep dirt or other foreign materials out of the systems.  
Pipe not otherwise specified shall be uncoated.  Unless otherwise specified 
or shown, final connections to equipment shall be made with malleable-iron 
unions for steel pipe  2-1/2 inches or less in diameter and with flanges 
for pipe  3 inches or more in diameter.  Unions for copper pipe or tubing 
shall be brass or bronze.  Reducing fittings shall be used for changes in 
pipe sizes.  In horizontal hot water lines, reducing fittings shall be 
eccentric type to maintain the top of the lines at the same level to 
prevent air binding.

Page 17



3.2.1   Cold Water Connections

Cold water fill connections shall be made to the water supply system as 
indicated.  Necessary pipe, fittings, and valves required for water 
connections between the boiler and cold water main shall be provided as 
shown.  The pressure regulating valve shall be of a type that will not 
stick or allow pressure to build up on the low side.  The valve shall be 
set to maintain a terminal pressure of approximately  5 psiin excess of the 
static head on the system and shall operate within a  2 psi tolerance 
regardless of cold water supply piping pressure and without objectionable 
noise under any condition of operation.

3.2.2   Hot Water Piping and Fittings

Pipe shall be black steel or copper tubing.  Fittings for steel piping 
shall be black malleable iron or cast iron to suit piping.  Fittings 
adjacent to valves shall suit valve material.  Grooved mechanical fittings 
will not be allowed for water temperatures above  230 degrees F.

3.2.3   Vent Piping and Fittings

Vent piping shall be black steel.  Fittings shall be black malleable iron 
or cast iron to suit piping.

3.2.5   Steam Piping and Fittings

Piping shall be black steel.  Fittings shall be black, malleable iron, cast 
iron or steel.  Fittings adjacent to valves shall suit valves specified.  
Grooved mechanical fittings will not be allowed for steam piping.

3.2.6   Condensate Return Pipe and Fittings

Piping shall be black steel.  Fittings shall be malleable iron, cast iron, 
or steel.  Grooved mechanical fittings will not be allowed for condensate 
piping.

3.2.7   Joints

Joints between sections of steel pipe and between steel pipe and fittings 
shall be threaded, grooved or flanged as indicated or specified.  Except as 
otherwise specified, fittings  1 inch and smaller shall be threaded; 
fittings  1-1/4 inches and up to but not including  3 inchesshall be either 
threaded or grooved; and fittings  3 inches and larger shall be either 
flanged or grooved.  Pipe and fittings  1-1/4 inches and larger installed 
in inaccessible conduit or trenches beneath concrete floor slabs shall be 
welded.  Connections to equipment shall be made with black malleable-iron 
unions for pipe  2-1/2 inches or smaller in diameter and with flanges for 
pipe  3 inches inches or larger in diameter.  Joints between sections of 
copper tubing or pipe shall be flared, soldered, or brazed.

3.2.7.1   Threaded Joints

Threaded joints shall be made with tapered threads properly cut and shall 
be made perfectly tight with a stiff mixture of graphite and oil or with 
polytetrafluoroethylene tape applied to the male threads only and in no 
case to the fittings.

3.2.7.3   Grooved Mechanical Joints

Grooved mechanical joints may be provided for hot water systems in lieu of 
unions, welded, flanged, or screwed piping connections in low temperature 
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hot water systems where the temperature of the circulating medium does not 
exceed  230 degrees F.  Grooves shall be prepared according to the coupling 
manufacturer's instructions.  Pipe and groove dimensions shall comply with 
the tolerances specified by the coupling manufacturer.  The diameter of 
grooves made in the field shall be measured using a "go/no-go" gauge, 
vernier or dial caliper, or narrow-land micrometer.  Groove width and 
dimension of groove from end of pipe shall be measured and recorded for 
each change in grooving tool setup to verify compliance with coupling 
manufacturer's tolerances.  Grooved joints shall not be used in concealed 
locations.  Mechanical joints shall use rigid mechanical pipe couplings, 
except at equipment connections.  At equipment connections, flexible 
couplings may be used.  Coupling shall be of the bolted type for use with 
grooved end pipes, fittings, valves, and strainers.  Couplings shall be 
self-centering and shall engage in a watertight couple.

3.2.7.4   Flared and Brazed Copper Pipe and Tubing

Tubing shall be cut square, and burrs shall be removed.  Both inside of 
fittings and outside of tubing shall be cleaned thoroughly with sand cloth 
or steel wire brush before brazing.  Annealing of fittings and hard-drawn 
tubing shall not occur when making connections.  Installation shall be made 
in accordance with the manufacturer's recommendations.  Mitering of joints 
for elbows and notching of straight runs of pipe for tees will not be 
permitted.  Brazed joints shall be made in conformance with AWS B2.2, MSS 
SP-73, and CDA 404/0 RR with flux.  Copper-to-copper joints shall include 
the use of copper-phosphorous or copper-phosphorous-silver brazing metal 
without flux.  Brazing of dissimilar metals (copper to bronze or brass) 
shall include the use of flux with either a copper-phosphorous, 
copper-phosphorous-silver or a silver brazing filler metal.  Joints for 
flared fittings shall be of the compression pattern.  Swing joints or 
offsets shall be provided in all branch connections, mains, and risers to 
provide for expansion and contraction forces without undue stress to the 
fittings or to short lengths of pipe or tubing.  Flared or brazed copper 
tubing to pipe adapters shall be provided where necessary for joining 
threaded pipe to copper tubing.

3.2.7.5   Soldered Joints

Soldered joints shall be made with flux and are only acceptable for lines  
2 inches and smaller.  Soldered joints shall conform to ASME B31.5 and CDA 
404/0 RR.

3.2.7.6   Copper Tube Extracted Joint

An extruded mechanical tee joint may be made in copper tube.  Joint shall 
be produced with an appropriate tool by drilling a pilot hole and drawing 
out the tube surface to form a collar having a minimum height of three 
times the thickness of the tube wall.  To prevent the branch tube from 
being inserted beyond the depth of the extracted joint, dimpled depth stops 
shall be provided.  The branch tube shall be notched for proper penetration 
into fitting to assure a free flow joint.  Extracted joints shall be brazed 
using a copper phosphorous classification brazing filler metal.  Soldered 
joints will not be permitted.

3.2.8   Flanges and Unions

Flanges shall be faced true, provided with  1/16 inch thick gaskets, and 
made square and tight.  Where steel flanges mate with cast-iron flanged 
fittings, valves, or equipment, they shall be provided with flat faces and 
full face gaskets.  Union or flange joints shall be provided in each line 
immediately preceding the connection to each piece of equipment or material 
requiring maintenance such as coils, pumps, control valves, and other 
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similar items.  Dielectric pipe unions shall be provided between ferrous 
and nonferrous piping to prevent galvanic corrosion.  The dielectric unions 
shall have metal connections on both ends.  The ends shall be threaded, 
flanged, or brazed to match adjacent piping.  The metal parts of the union 
shall be separated so that the electrical current is below 1 percent of the 
galvanic current which would exist upon metal-to-metal contact.  Gaskets, 
flanges, and unions shall be installed in accordance with manufacturer's 
recommendations.

3.2.9   Branch Connections

3.2.9.1   Branch Connections for Hot Water Systems

Branches from the main shall pitch up or down as shown to prevent air 
entrapment.  Connections shall ensure unrestricted circulation, eliminate 
air pockets, and permit complete drainage of the system.  Branches shall 
pitch with a grade of not less than  1 inch in 10 feet.When indicated, 
special flow fittings shall be installed on the mains to bypass portions of 
the water through each radiator.  Special flow fittings shall be standard 
catalog products and shall be installed as recommended by the manufacturer.

3.2.13   Flared, Brazed, and Soldered Copper Pipe and Tubing

Copper tubing shall be flared, brazed, or soldered.  Tubing shall be cut 
square, and burrs shall be removed.  Both inside of fittings and outside of 
tubing shall be cleaned thoroughly with sand cloth or steel wire brush 
before brazing.  Annealing of fittings and hard-drawn tubing shall not 
occur when making connections.  Installation shall be made in accordance 
with the manufacturer's recommendations.  Mitering of joints for elbows and 
notching of straight runs of pipe for tees will not be permitted.  Joints 
for flared fittings shall be of the compression pattern.  Swing joints or 
offsets shall be provided on branch connections, mains, and risers to 
provide for expansion and contraction forces without undue stress to the 
fittings or to short lengths of pipe or tubing.  Pipe adapters shall be 
provided where necessary for joining threaded pipe to copper tubing.  
Brazed joints shall be made in conformance with MSS SP-73, and CDA 404/0 RR.  
Copper-to-copper joints shall include the use of copper-phosphorous or 
copper-phosphorous-silver brazing metal without flux.  Brazing of 
dissimilar metals (copper to bronze or brass) shall include the use of flux 
with either a copper-phosphorous, copper-phosphorous-silver, or a silver 
brazing filler metal.  Soldered joints shall be made with flux and are only 
acceptable for lines  2 inches or smaller.  Soldered joints shall conform 
to ASME B31.5 and shall be in accordance with CDA 404/0 RR.

3.2.14   Copper Tube Extracted Joint

An extracted mechanical tee joint may be made in copper tube.  Joint shall 
be produced with an appropriate tool by drilling a pilot hole and drawing 
out the tube surface to form a collar having a minimum height of three 
times the thickness of the tube wall.  To prevent the branch tube from 
being inserted beyond the depth of the extracted joint, dimpled depth stops 
shall be provided.  The branch tube shall be notched for proper penetration 
into fitting to assure a free flow joint.  Extracted joints shall be brazed 
using a copper phosphorous classification brazing filler metal.  Soldered 
joints will not be permitted.

3.2.15   Supports

3.2.15.1   General

Hangers used to support piping  2 inches and larger shall be fabricated to 
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permit adequate adjustment after erection while still supporting the load.  
Pipe guides and anchors shall be installed to keep pipes in accurate 
alignment, to direct the expansion movement, and to prevent buckling, 
swaying, and undue strain.  Piping subjected to vertical movement when 
operating temperatures exceed ambient temperatures shall be supported by 
variable spring hangers and supports or by constant support hangers.

3.2.15.3   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe which has a vapor 
barrier.  Type 3 may be used on insulated pipe that does not have 
a vapor barrier if clamped directly to the pipe, if the clamp 
bottom does not extend through the insulation, and if the top 
clamp attachment does not contact the insulation during pipe 
movement.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for Type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have 
both locknuts and retaining devices furnished by the 
manufacturer.  Field fabricated C-clamp bodies or retaining 
devices are not acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Horizontal pipe supports shall be spaced as specified in MSS SP-69 
and a support shall be installed not over  1 footfrom the pipe 
fitting joint at each change in direction of the piping.  Pipe 
supports shall be spaced not over  5 feet apart at valves.

h.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, and at intervals of not more than  15 feet,not more 
than  8 feet from end of risers, and at vent terminations.

i.  Type 35 guides using steel, reinforced polytetrafluoroethylene 
(PTFE) or graphite slides shall be provided where required to 
allow longitudinal pipe movement.  Lateral restraints shall be 
provided as required.  Slide materials shall be suitable for the 
system operating temperatures, atmospheric conditions, and bearing 
loads encountered.

(1)  Where steel slides do not require provisions for restraint of 
lateral movement, an alternate guide method may be used.  On 
piping  4 inches and larger, a Type 39 saddle may be welded to the 
pipe and freely rested on a steel plate.  On piping under  4 
inches, a Type 40 protection shield may be attached to the pipe or 
insulation and freely rested on a steel slide plate.

(2)  Where there are high system temperatures and welding to 
piping is not desirable, the Type 35 guide shall include a pipe 
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cradle welded to the guide structure and strapped securely to the 
pipe.  The pipe shall be separated from the slide material by at 
least  4 inches or by an amount adequate for the insulation, 
whichever is greater.

j.  Except for Type 3, pipe hangers on horizontal insulated pipe shall 
be the size of the outside diameter of the insulation.

k.  Piping in trenches shall be supported as indicated.

l.  Structural steel attachments and brackets required to support 
piping, headers, and equipment, but not shown, shall be provided 
under this section.  Material and installation shall be as 
specified under Section 05120 STRUCTURAL STEEL.  Pipe hanger loads 
suspended from steel joist between panel points shall not exceed  
50 pounds.  Loads exceeding  50 pounds shall be suspended from 
panel points.

3.2.15.4   Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or 
clamp shall be used where each pipe crosses the base support member.  
Spacing of the base support member shall not exceed the hanger and support 
spacing required for any individual pipe in the multiple pipe run.  The 
clips or clamps shall be rigidly attached to the common base member.  A 
clearance of  1/8 inch shall be provided between the pipe insulation and 
the clip or clamp for piping which may be subjected to thermal expansion.

3.2.16   Anchors

Anchors shall be provided where necessary to localize expansion or to 
prevent undue strain on piping.  Anchors shall consist of heavy steel 
collars with lugs and bolts for clamping and attaching anchor braces, 
unless otherwise indicated.  Anchor braces shall be installed in the most 
effective manner to secure the desired results, using turnbuckles where 
required.  Supports, anchors, or stays shall not be attached where they 
will injure the structure or adjacent construction during installation or 
by the weight of expansion of the pipeline.

3.2.17   Valves

Valves shall be installed where indicated, specified, and required for 
functioning and servicing of the systems.  Valves shall be safely 
accessible.  Swing check valves shall be installed upright in horizontal 
lines and in vertical lines only when flow is in the upward direction.  
Gate and globe valves shall be installed with stems horizontal or above.  
Valves to be brazed shall be disassembled prior to brazing and all packing 
removed.  After brazing, the valves shall be allowed to cool before 
reassembling.

3.2.18   Pipe Sleeves

Pipe passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  A waterproofing clamping flange shall be installed as 
indicated where membranes are involved.  Sleeves shall not be installed in 
structural members except where indicated or approved.  Rectangular and 
square openings shall be as detailed.  Each sleeve shall extend through its 
respective wall, floor, or roof.  Sleeves through walls shall be cut flush 
with wall surface.  Sleeves through floors shall be cut flush with floor 
surface.  Sleeves through roofs shall extend above the top surface of roof 
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at least  6 inches for proper flashing or finishing.  Unless otherwise 
indicated, sleeves shall be sized to provide a minimum clearance of  1/4 
inch between bare pipe and sleeves or between jacket over insulation and 
sleeves.  Sleeves in waterproofing membrane floors, bearing walls, and wet 
areas shall be galvanized steel pipe or cast-iron pipe.  Sleeves in 
nonbearing walls, floors, or ceilings may be galvanized steel pipe, 
cast-iron pipe, or galvanized sheet metal with lock-type longitudinal 
seam.  Except in pipe chases or interior walls, the annular space between 
pipe and sleeve or between jacket over insulation and sleeve in nonfire 
rated walls shall be sealed as indicated and specified in Section 07900 
JOINT SEALING.  Metal jackets shall be provided over insulation passing 
through exterior walls, firewalls, fire partitions, floors, or roofs.

Metal jackets shall not be thinner than  0.006 inch thick aluminum, if 
corrugated, and  0.016 inch thick aluminum, if smooth.

Metal jackets shall be secured with aluminum or stainless steel bands not 
less than  3/8 inch wide and not more than  8 inches apart.  When 
penetrating roofs and before fitting the metal jacket into place, a  1/2 
inch wide strip of sealant shall be run vertically along the inside of the 
longitudinal joint of the metal jacket from a point below the backup 
material to a minimum height of 36 inches above the roof.  If the pipe 
turns from vertical to horizontal, the sealant strip shall be run to a 
point just beyond the first elbow.  When penetrating waterproofing membrane 
for floors, the metal jacket shall extend from a point below the back-up 
material to a minimum distance of  2 inches above the flashing.  For other 
areas, the metal jacket shall extend from a point below the backup material 
to a point  12 inches above material to a minimum distance of  2 inches 
above the flashing.  For other areas, the metal jacket shall extend from a 
point below the backup material to a point 12 inches above the floor; when 
passing through walls above grade, the jacket shall extend at least  4 
inches beyond each side of the wall.

3.2.18.1   Pipes Passing Through Waterproofing Membranes

In addition to the pipe sleeves referred to above, pipes passing through 
waterproofing membranes shall be provided with a  4 pound lead flashing or 
a  16 ounce copper flashing, each within an integral skirt or flange.  
Flashing shall be suitably formed, and the skirt or flange shall extend not 
less than  8 inches from the pipe and shall set over the membrane in a 
troweled coating of bituminous cement.  The flashing shall extend above the 
roof or floor a minimum of  10 inches. The annular space between the 
flashing and the bare pipe or between the flashing and the 
metal-jacket-covered insulation shall be sealed as indicated.  Pipes up to 
and including  10 inches in diameter which pass through waterproofing 
membrane may be installed through a cast-iron sleeve with caulking recess, 
anchor lugs, flashing clamp device, and pressure ring with brass bolts.  
Waterproofing membrane shall be clamped into place and sealant shall be 
placed in the caulking recess.

3.2.18.2   Optional Modular Mechanical Sealing Assembly

At the option of the Contractor, a modular mechanical type sealing assembly 
may be installed in the annular space between the sleeve and conduit or 
pipe in lieu of a waterproofing clamping flange and caulking and sealing 
specified above.  The seals shall include interlocking synthetic rubber 
links shaped to continuously fill the annular space between the 
pipe/conduit and sleeve with corrosion-protected carbon steel bolts, nuts, 
and pressure plates.  The links shall be loosely assembled with bolts to 
form a continuous rubber belt around the pipe with a pressure plate under 
each bolt head and each nut.  After the seal assembly is properly 
positioned in the sleeve, tightening of the bolt shall cause the rubber 
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sealing elements to expand and provide a watertight seal between the 
pipe/conduit and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe/conduit and sleeve involved.

3.2.18.3   Optional Counterflashing

As alternates to caulking and sealing the annular space between the pipe 
and flashing or metal-jacket-covered insulation and flashing, 
counterflashing may consist of standard roof coupling for threaded pipe up 
to  6 inches in diameter, lead flashing sleeve for dry vents with the 
sleeve turned down into the pipe to form a waterproof joint, or a 
tack-welded or banded-metal rain shield around the pipe, sealed as 
indicated.

3.2.19   Balancing Valves

Balancing valves shall be installed as indicated.

3.2.20   Thermometer Wells

A thermometer well shall be provided in each return line for each circuit 
in multicircuit systems.

3.2.21   Air Vents

Air vents shall be installed where shown or directed.  Air vents shall be 
installed in piping at all system high points.  The vent shall remain open 
until water rises in the tank or pipe to a predetermined level at which 
time it shall close tight.  An overflow pipe from the vent shall be run to 
a point designated by the Contracting Officer's representative.  The inlet 
to the air vent shall have a gate valve or ball valve.

3.2.22   Escutcheons

Escutcheons shall be provided at all finished surfaces where exposed 
piping, bare or insulated, passes through floors, walls, or ceilings except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be chromium-plated iron or 
chromium-plated brass, either one-piece or split pattern, held in place by 
internal spring tension or setscrews.

3.2.23   Drains

A drain connection with a  1 inch gate valve or  3/4 inch hose bib shall be 
installed at the lowest point in the return main near the boiler.  In 
addition, threaded drain connections with threaded cap or plug shall be 
installed on the heat exchanger coil on each unit heater or unit ventilator 
and wherever required for thorough draining of the system.

3.2.24   Strainer Blow-Down Piping

Strainer blow-down connections shall be fitted with a black steel blow-down 
pipeline routed to an accessible location and provided with a blow-down 
valve.

3.3   GAS FUEL SYSTEM

Gas piping, fittings, valves, regulators, tests, cleaning, and adjustments 
shall be in accordance with the Section 15488 GAS PIPING SYSTEMS.  NFPA 54 
shall be complied with unless otherwise specified.  Burners, pilots, and 
all accessories shall be listed in UL-06.  The fuel system shall be 
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provided with a gas tight, manually operated, UL listed stop valve at the 
gas-supply connections, a gas strainer, a pressure regulator, pressure 
gauges, a burner-control valve, a safety shutoff valve suitable for size of 
burner and sequence of operation, and other components required for safe, 
efficient, and reliable operation as specified.  Approved permanent and 
ready facilities to permit periodic valve leakage tests on the safety 
shutoff valve or valves shall be provided.

3.5   FIELD PAINTING

Ferrous metal not specified to be coated at the factory shall be cleaned, 
prepared, and painted as specified in Section 09900 PAINTING, GENERAL.  
Exposed pipe covering shall be painted as specified in Section 09900
PAINTING, GENERAL.  Aluminum sheath over insulation shall not be painted.

3.6   HEATING SYSTEM TESTS

Before any covering is installed on pipe or heating equipment, the entire 
heating system's piping, fittings, and terminal heating units shall be 
hydrostatically tested and proved tight at a pressure of 1-1/2 times the 
design working pressure.  Before pressurizing system for test, items or 
equipment (e.g., vessels, pumps, instruments, controls, relief valves) 
rated for pressures below the test pressure shall be blanked off or 
replaced with spool pieces.  Before balancing and final operating test, 
test blanks and spool pieces shall be removed; and protected instruments 
and equipment shall be reconnected.  With equipment items protected, the 
system shall be pressurized to test pressure.  Pressure shall be held for a 
period of time sufficient to inspect all welds, joints, and connections for 
leaks, but not less than 2 hours.  No loss of pressure will be allowed.  
Leaks shall be repaired and repaired joints shall be retested.  Caulking of 
joints shall not be permitted.  System shall be drained and after 
instruments and equipment are reconnected, the system shall be refilled 
with service medium and maximum operating pressure applied.  The pressure 
shall be held while inspecting these joints and connections for leaks.  The 
leaks shall be repaired and the repaired joints retested.  Upon completion 
of hydrostatic tests and before acceptance of the installation, the 
Contractor shall balance the heating system in accordance with Section 15990
 TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS; and operating tests 
required to demonstrate satisfactory functional and operational efficiency 
shall be performed.  The operating test shall cover a period of at least 24 
hours for each system, and shall include, as a minimum, the following 
specific information in a report, together with conclusions as to the 
adequacy of the system:

a.  Certification of balancing.

b.  Time, date, and duration of test.

c.  Outside and inside dry bulb temperatures.

d.  Temperature of hot water supply leaving boiler.

e.  Temperature of heating return water from system at boiler inlet.

f.  Boiler make, type, serial number, design pressure, and rated 
capacity.

g.  Fuel burner make, model, and rated capacity; ammeter and voltmeter 
readings for burner motor.

h.  Circulating pump make, model, and rated capacity, and ammeter and 
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voltmeter readings for pump motor during operation.

i.  Grade or type and calorific value of fuel.

j.  Quantity of water circulated.

k.  Quantity of fuel consumed.

l.  Stack emission pollutants concentration.

Indicating instruments shall be read at half-hour intervals unless 
otherwise directed.  The Contractor shall furnish all instruments, 
equipment, and personnel required for the tests and balancing.  Fuels, 
water, and electricity shall be obtained as specified in the SPECIAL 
CONTRACT REQUIREMENTS.  

3.6.1   Water Treatment Testing

3.6.1.1   Water Quality Test

Provide laboratory analysis of biler water to meet to exceed manufacturer's 
recommendations.  

3.6.1.2   Boiler/Piping Test

At the conclusion of the 1 year period, the boiler and condensate piping 
shall be inspected for problems due to corrosion and scale.  If the boiler 
is found not to conform to the manufacturer's recommendations, and the 
water treatment company recommendations have been followed, the water 
treatment company shall provide all chemicals and labor for cleaning or 
repairing the equipment as required by the manufacturer's recommendations.  
If corrosion is found within the condensate piping, proper repairs shall be 
made by the water treatment company.

3.7   CLEANING

3.7.1   Boilers and Piping

After the hydrostatic tests have been made and before the system is 
balanced and operating tests are performed, the boilers and feed water 
piping shall be thoroughly cleaned by filling the system with a solution 
consisting of either  1 pound of caustic soda or 1 pound of trisodium 
phosphate per  50 gallons of water.  The proper safety precautions shall be 
observed in the handling and use of these chemicals.  The water shall be 
heated to approximately  150 degrees F and the solution circulated in the 
system for a period of 48 hours.  The system shall then be drained and 
thoroughly flushed out with fresh water.  Strainers and valves shall be 
thoroughly cleaned.  Prior to operating tests, air shall be removed from 
all water systems by operating the air vents.

3.7.2   Heating Units

Inside space heating equipment, ducts, plenums, and casing shall be 
thoroughly cleaned of debris and blown free of small particles of rubbish 
and dust and then vacuum cleaned before installing outlet faces.  Equipment 
shall be wiped clean, with all traces of oil, dust, dirt, or paint spots 
removed.  Temporary filters shall be provided for fans that are operated 
during construction, and new filters shall be installed after construction 
dirt has been removed from the building, and the ducts, plenum, casings, 
and other items specified have been vacuum cleaned.  System shall be 
maintained in this clean condition until final acceptance.  Bearings shall 
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be properly lubricated with oil or grease as recommended by the 
manufacturer.  Belts shall be tightened to proper tension.  Control valves 
and other miscellaneous equipment requiring adjustment shall be adjusted to 
setting indicated or directed.  Fans shall be adjusted to the speed 
indicated by the manufacturer to meet specified conditions.

3.8   FUEL SYSTEM TESTS

3.8.2   Gas System Test

The gas fuel system shall be tested in accordance with the test procedures 
outlined in NFPA 54.

3.9   FIELD TRAINING

The Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total of 4 hours of normal working time and shall start after the 
system is functionally completed but prior to final acceptance tests.  The 
field instructions shall cover all of the items contained in the operating 
and maintenance instructions, as well as demonstrations of routine 
maintenance operations and boiler safety devices.  The Contracting Officer 
shall be notified at least 14 days prior to date of proposed conduction of 
the training course.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 15650

CENTRAL REFRIGERATED AIR-CONDITIONING SYSTEM
07/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 450 (1993) Water-Cooled Refrigerant 
Condensers, Remote Type

ARI 460 (1994) Remote Mechanical-Draft Air-Cooled 
Refrigerant Condensers

ARI 480 (1995) Refrigerant-Cooled Liquid Coolers, 
Remote Type

ARI 495 (1993) Refrigerant Liquid Receivers
 
ARI ANSI/ARI 550 (1992) Centrifugal or Rotary Screw 

Water-Chilling Packages

ARI 560 (1992) Absorption Water Chilling and Water 
Heating Packages

ARI 575 (1994) Method of Measuring Machinery Sound 
Within an Equipment Space

ARI ANSI/ARI 590 (1992) Positive Displacement Compressor 
Water-Chilling Packages

ARI 700 (1995) Specifications for Fluorocarbon and 
Other Refrigerants

ARI ANSI/ARI 710 (1986) Liquid-Line Driers

ARI ANSI/ARI 720 (1988) Refrigerant Access Valves and Hose 
Connectors

ARI 740 (1995) Refrigerant Recovery/Recycle 
Equipment

ARI 750 (1994) Thermostatic Refrigerant Expansion 
Valves

ARI 760 (1994) Solenoid Valves for Use with 
Volatile Refrigerants
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AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABEMA)

ABEMA Std 9 (1990) Load Ratings and Fatigue Life for 
Ball Bearings

ABEMA Std 11 (1990) Load Ratings and Fatigue Life for 
Roller Bearings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI S1.13 (1995) Methods for the Measurement of 
Sound Pressure Levels

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 48 (1994a) Gray Iron Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 106 (1995) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 181/A181M (1995b) Carbon Steel Forgings for 
General-Purpose Piping

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts 
and Nuts

ASTM A 193/A193M (1996) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 234/A234M (1996b) Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and 
Elevated Temperatures

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM A 334/A334M(1996) Seamless and Welded Carbon and Alloy-Steel Tubes for 
Low-Temperature Service

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 733 (1993) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM B 32 (1996) Solder Metal

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
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Castings

ASTM B 75 (1995a) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

 
ASTM B 280 (1995a) Seamless Copper Tube for Air 

Conditioning and Refrigeration Field 
Service

 
ASTM B 650 (1995) Electrodeposited Engineering 

Chromium Coatings of Ferrous Substrates

ASTM C 67 (1996) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 534 (1994) Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and 
Tubular Form

ASTM D 520 (1984; R 1989) Zinc Dust Pigment

ASTM D 596 (1991) Reporting Results of Analysis of 
Water

ASTM D 1384 (1994) Corrosion Test for Engine Coolants 
in Glassware

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2000 (1996) Rubber Products in Automotive 
Applications

ASTM D 3308 (1991a) PTFE Resin Skived Tape

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM F 104 (1993) Nonmetallic Gasket Materials

ASTM F 1199 (1988; R 1993) Cast (All Temperature and 
Pressures) and Welded Pipe Line Strainers 
(150 psig and 150 degrees F Maximum)

ASTM F 1200 (1988; R 1993) Fabricated (Welded) Pipe 
Line Strainers (Above 150 psig and 150 
degrees F)

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND 
AIR-CONDITIONING                ENGINEERS (ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanical 
Refrigeration

ASHRAE 34 (1992; Addenda a-j) Number Designation and 
Safety Classification of Refrigerants
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ASHRAE 64 (1995) Methods of Testing Remote 
Mechanical-Draft Evaporative Refrigerant 
Condensers

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.5 (1996) Pipe Flanges and Flanged Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B16.39 (1986; R 1994) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B31.1 (1995) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV VIII Div 1 (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section VIII, 
Pressure Vessels Division 1 - Basic 
Coverage

ASME BPV IX (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section IX, Welding 
and Brazing Qualifications

ASME ANSI/ASME PTC 23 (1986) Atmospheric Water Cooling Equipment

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1987) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS D1.1 (1994) Structural Welding Code - Steel
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CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA-01 (1995) Standard Specifications for Grades 
of California Redwood Lumber

COOLING TOWER INSTITUTE (CTI)

CTI ACT 105 (1990; Supple) Acceptance Test Code for 
Water Cooling Towers

CTI Std-103 (1986; Rev July 1994) The Design of 
Cooling Towers with Redwood Lumber

CTI Std-111 (1986) Gear Speed Reducers

CTI Std-114 (1986; Rev July 1994) Douglas Fir Lumber 
Specifications

CTI Std-134 (1985) Plywood for Use in Cooling Towers

CTI Std-137 (1988; Rev July 1994) Fiberglass Pultruded 
Structural Products for Use in Cooling 
Towers

CTI WMS-112 (1986) Pressure Preservative Treatment of 
Lumber for Industrial Water-Cooling Towers

EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA-01 (1993) EJMA Standards

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (1994) Centrifugal Pumps

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGS                INDUSTRY (MSS)

MSS SP-25 (1993) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (1995) Butterfly Valves

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-78 (1987; R 1992) Cast Iron Plug Valves, 
Flanged and Threaded Ends
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MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, Socket 
Welding, Solder Joint, Grooved and Flared 
Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ICS 1 (1993) Industrial Controls and Systems

NEMA ICS 2 (1993) Industrial Control and Systems, 
Controllers, Contractors Overload relays 
Rated not More Than 2,000 Volts AC or 750 
DC

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3) Motors and 
Generators

NEMA SM 23 (1991) Steam Turbines for Mechanical Drive 
Service

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 37 (1994) Installation and Use of Stationary 
Combustion Engines and Gas Turbines

NFPA 54 (1992) National Fuel Gas Code
 
NFPA 90A (1996) Installation of Air Conditioning 

and Ventilating Systems

NFPA 214 (1996) Water-Cooling Towers

NFPA 255 (1996) Method of Test of Surface Burning 
Characteristics of Building Materials

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J537 (1992) Storage Batteries

UNDERWRITERS LABORATORIES (UL)

UL 1236 (1994; Rev thru Apr 1996) Battery Chargers 
for Charging Engine-Starter Batteries

 
WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA-01 (1995; Supple Nos. 1, 2, and 3) Western 
Lumber Grading Rules 95

1.2   SYSTEM DESCRIPTION
 
This specification section covers the provisions and installation 
procedures necessary for a complete and totally functional central 
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refrigerated air-conditioning system as defined herein.   

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Central Refrigerated Air-Conditioning System; GA.

Manufacturer's catalog data, at least 5 weeks prior to beginning 
construction, shall be highlighted to show model No., size, options, 
performance charts and curves, etc. in adequate detail to demonstrate 
compliance with contract requirements.  Data shall include manufacturer's 
recommended installation instructions and procedures.  Data shall be 
adequate to demonstrate compliance with contract requirements as specified 
within the paragraphs:

a.  Refrigeration System
b.  System Components
c.  Accessories
d.  Piping Components

If vibration isolation is specified for a unit, vibration isolator 
literature shall be included containing catalog cuts and certification that 
the isolation characteristics of the isolators provided meet the 
manufacturer's recommendations.

Spare Parts; FIO.

Spare parts data for each different item of material and equipment 
specified, after approval of the detail drawings and not later than 1 
months prior to the date of beneficial occupancy.  The data shall include a 
complete list of parts and supplies, with source of supply.

SD-04 Drawings

Central Refrigerated Air-Conditioning System ; GA.

Drawings, at least 5 weeks prior to beginning construction, shall provide 
adequate detail to demonstrate compliance with contract requirements.  
Drawings shall consist of:

a.  Equipment layouts which identify assembly and installation details.
b.  Piping layouts which identify all valves and fittings.
c.  Plans and elevations which identify clearances required for 

maintenance and operation.
d.  Wiring diagrams which identify each component individually and all 

interconnected or interlocked relationships between components.
e.  Foundation drawings, bolt-setting information, and foundation 

bolts prior to concrete foundation construction for all equipment 
indicated or required to have concrete foundations.

f.  Details, if piping and equipment are to be supported other than as 
indicated, which include loadings and type of frames, brackets, 
stanchions, or other supports.

SD-06 Instructions
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Posted Instructions; GA.

Posted instructions, at least 2 weeks prior to construction completion, 
shall include equipment layout, wiring and control diagrams, piping, valves 
and control sequences, and typed condensed operation instructions.  The 
condensed operation instructions shall include preventative maintenance 
procedures, methods of checking the system for normal and safe operation, 
and procedures for safely starting and stopping the system.  The posted 
instructions shall be framed under glass or laminated plastic and be posted 
where indicated by the Contracting Officer.

SD-07 Schedules

Tests; GA.

Test schedules, at least 2 (two)  weeks prior to the start of related 
testing, for each of the field tests, the system performance tests, and the 
condenser water quality tests.  The schedules shall identify the date, 
time, and location for each test.

Demonstrations; GA.

A schedule, at least 2 (two) weeks prior to the date of the proposed 
training course, which identifies the date, time, and location for the 
training.

SD-08 Statements

Verification of Dimensions; FIO.

A letter, at least 2 (two) weeks prior to beginning construction, including 
the date the site was visited, conformation of existing conditions, and any 
discrepancies found.

SD-09 Reports

System Performance Tests; GA.

Six (6) copies of the report shall be provided in bound  8 1/2 x 11 inch 
booklets.  The report shall document compliance with the specified 
performance criteria upon completion and testing of the system.  The report 
shall indicate the number of days covered by the tests and any conclusions 
as to the adequacy of the system.  The report shall also include the 
following information and shall be taken at least three different times at 
outside dry-bulb temperatures that are at least  5 degrees F apart:

a.  Date and outside weather conditions.
b.  The load on the system based on the following:

(1)  The refrigerant used in the system.
(2)  Condensing temperature and pressure.
(3)  Suction temperature and pressure.
(4)  For absorption units, the cooling water pressures and 
temperatures entering and exiting the absorber and condenser.  
Also the refrigerant solution pressures, concentrations, and 
temperatures at each measurable point within the system
(5)  Running current, voltage and proper phase sequence for each 
phase of all motors.
(6)  The actual on-site setting of all operating and safety 
controls.
(7)  Chilled water pressure, flow  and temperature in and out of 
the chiller.
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(8)  The position of the gas supply control valve at machine off, 
one-third loaded, one-half loaded, two-thirds loaded, and fully 
loaded.

Inspections; GA.

Six (6) copies of an inspection   report, at the completion of one year of 
service, in bound  8 1/2 x 11inch booklets.  The report shall identifying 
the condition of each  cooling tower and condenser.  The report shall also 
include a comparison of the condition of the cooling tower and condenser 
with the manufacturer's recommended operating conditions.  The report shall 
identify all actions taken by the Contractor and manufacturer to correct 
deficiencies during the first year of service.

SD-13 Certificates

Central Refrigerated Air-Conditioning System; GA.

Where the system, components, or equipment are specified to comply with 
requirements of AGA, NFPA, ARI, ASHRAE, ASME, or UL, 1 copy of proof of 
such compliance shall be provided.  The label or listing of the specified 
agency shall be acceptable evidence.  In lieu of the label or listing, a 
written certificate from an approved, nationally recognized testing 
organization equipped to perform such services, stating that the items have 
been tested and conform to the requirements and testing methods of the 
specified agency may be submitted.  When performance requirements of this 
project's drawings and specifications vary from standard ARI rating 
conditions, computer printouts, catalog, or other application data 
certified by ARI or a nationally recognized laboratory as described above 
shall be included.  If ARI does not have a current certification program 
that encompasses such application data, the manufacturer may self certify 
that his application data complies with project performance requirements in 
accordance with the specified test standards.

SD-19 Operation and Maintenance Manuals

Operation Manual; FIO.

Six (6) complete copies of an operation manual in bound  8 1/2 x 11 inch 
booklets listing step-by-step procedures required for system startup, 
operation, abnormal shutdown, emergency shutdown, and normal   shutdown at 
least 4 (four)  weeks prior to the first training course.  The booklets 
shall include the manufacturer's name, model number, and parts list.  The 
manuals shall include the manufacturer's name, model number, service 
manual, and a brief description of all equipment and their basic operating 
features.

Maintenance Manual; FIO.

Six (6) complete copies of maintenance manual in bound  8 1/2 x 11 inch 
booklets listing routine maintenance procedures, possible breakdowns and 
repairs, and a trouble shooting guide.  The manuals shall include piping 
and equipment layouts and simplified wiring and control diagrams of the 
system as installed.

1.6   DELIVERY, STORAGE, AND HANDLING

All equipment delivered and placed in storage shall be stored with 
protection from the weather, humidity and temperature variations, dirt and 
dust, or other contaminants.
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1.7   PROJECT/SITE CONDITIONS

1.7.1   Verification of Dimensions

The Contractor shall become familiar with all details of the work, verify 
all dimensions in the field, and shall advise the Contracting Officer of 
any discrepancy before performing any work.

1.7.2   Drawings

Because of the small scale of the drawings, it is not possible to indicate 
all offsets, fittings, and accessories that may be required.  The 
Contractor shall carefully investigate the plumbing, fire protection, 
electrical, structural and finish conditions that would affect the work to 
be performed and shall arrange such work accordingly, furnishing required 
offsets, fittings, and accessories to meet such conditions.

PART 2   PRODUCTS

2.1   STANDARD COMMERCIAL PRODUCTS

Materials and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacturing of such products, which are of a 
similar material, design and workmanship.  The standard products shall have 
been in satisfactory commercial or industrial use for two years prior to 
bid opening.  The two-year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The two years 
experience shall be satisfactorily completed by a product which has been 
sold or is offered for sale on the commercial market through 
advertisements, manufacturer's catalogs, or brochures.  Products having 
less than a two-year field service record shall be acceptable if a 
certified record of satisfactory field operation, for not less than 6000 
hours exclusive of the manufacturer's factory tests, can be shown.  All 
products shall be supported by a service organization.  The Contractor 
shall submit a certified list of qualified permanent service organizations 
for support of the equipment which includes their addresses and 
qualifications.  These service organizations shall be reasonably convenient 
to the equipment installation and shall be able to render satisfactory 
service to the equipment on a regular and emergency basis during the 
warranty period of the contract.

2.2   NAMEPLATES

Each major component of equipment shall have the manufacturer's name, 
address, type or style, and catalog or serial number on a plate securely 
attached to the item of equipment.  As a minimum, nameplates shall be 
provided for:

a.  Liquid-Chilling Package(s)
b.  Compressor(s)
c.  Compressor Driver(s)
d.  Condenser(s)
e.  Liquid Cooler(s)
f.  Receiver(s)
g.  Pump(s)
h.  Pump Motor(s)
i.  Expansion Tanks
j.  Air Separator Tanks

2.3   ELECTRICAL WORK
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Electrical equipment, motors, motor starters,   and wiring shall be in 
accordance with Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical motor 
driven equipment specified shall be provided complete with motors, motor 
starters, and controls.  Electrical characteristics and enclosure type 
shall be as shown, and unless otherwise indicated, all motors of  1 
horsepower and above with open, dripproof, or totally enclosed fan cooled 
enclosures, shall be high efficiency type.  Field wiring shall be in 
accordance with manufacturer's instructions.  Each motor shall conform to 
NEMA MG 1 and be of sufficient size to drive the equipment at the specified 
capacity without exceeding the nameplate rating of the motor.  Motors shall 
be continuous duty with the enclosure specified.  Motor starters shall be 
provided complete with thermal overload protection and other appurtenances 
necessary for the motor control indicated.  Motors shall be furnished with 
a magnetic across-the-line or reduced voltage type starter as required by 
the manufacturer.  Motor starter shall be provided in enclosures 
constructed in accordance with UL and NEMA 1  enclosures.  Manual or 
automatic control and protective or signal devices required for the 
operation specified and any control wiring required for controls and 
devices specified, but not shown, shall be provided.

 
2.4   SELF-CONTAINED LIQUID CHILLER

Unless necessary for delivery purposes, units shall be assembled, 
leak-tested, charged (refrigerant and oil), and adjusted at the factory.  
In lieu of delivery constraints, a chiller may be assembled, leak-tested, 
charged (refrigerant and oil), and adjusted at the job site by a factory 
representative.  Unit components delivered separately shall be sealed and 
charged with a nitrogen holding charge.  Unit assembly shall be completed 
in strict accordance with manufacturer's recommendations.  Chiller shall 
operate within capacity range and speed recommended by the manufacturer.  
Parts weighing  50 pounds or more which must be removed for inspection, 
cleaning, or repair, such as motors, gear boxes, cylinder heads, casing 
tops, condenser, and cooler heads, shall have lifting eyes or lugs.  
Chiller shall be provided with factory installed insulation on surfaces 
subject to sweating including the liquid cooler, suction line piping, 
economizer, and cooling lines.  Chiller shall include all customary 
auxiliaries deemed necessary by the manufacturer for safe, controlled, 
automatic operation of the equipment.  Chiller shall be provided with a 
single point connection for 208 VAC, 3 phase power, and a single point 
connnection for 120 VAC control and crankcase heater power.  Factory 
installed insulation shall be provided on all suction piping from the 
evaporator to the compressor and on the liquid cooler shell.  Where motors 
are the gas-cooled type, factory installed insulation shall be provided on 
the cold-gas inlet connection to the motor per manufacturer's standard 
practice.  Chiller's condenser and liquid cooler shall be provided with 
standard water boxes with flanged connections.

2.4.1   Scroll, Reciprocating, or Rotary Screw Type

Chiller shall be constructed and rated in accordance with ARI ANSI/ARI 590.  
Chiller shall be conform to ASHRAE 15.  Chiller shall have a minimum full 
load  EER rating of 9 and a part load kW/ton rating of 1.3 in accordance 
with ARI ANSI/ARI 590.  As a minimum, chiller shall include the following 
components as defined in paragraph CHILLER COMPONENTS.

a.  Refrigerant and oil
b.  Structural base
c.  Controls package
d.  Scroll, reciprocating, or rotary screw compressor
e.  Compressor driver, electric motor
f.  Compressor driver connection
g.  Liquid cooler
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f.  Air-condenser coil
g.  Chiller refrigerant circuit

2.6   CHILLER COMPONENTS

2.6.1   Refrigerant and Oil

Refrigerants shall be one of the fluorocarbon gases.  Refrigerants shall 
have number designations and safety classifications in accordance with 
ASHRAE 34.  Refrigerants shall meet the requirements of ARI 700 as a 
minimum.  Refrigerants shall have an Ozone Depletion Potential (ODP) of 
less than or equal to 0.05.

2.6.2   Structural Base

Chiller and individual chiller components shall be provided with a 
factory-mounted welded structural steel base or support legs.  Chiller and 
individual chiller components shall be isolated from the building structure 
by means of vibration isolators with published load ratings.  Vibration 
isolators shall have isolation characteristics as recommended by the 
manufacturer for the unit supplied and the service intended.

2.6.3   Chiller Refrigerant Circuit

Chiller refrigerant circuit shall be completely piped and factory leak 
tested.  For multicompressor units, not less than 2 independent refrigerant 
circuits shall be provided.  Circuit shall include as a minimum a 
combination filter and drier, combination sight glass and moisture 
indicator, liquid-line solenoid valve for reciprocating or scroll units, an 
electronic or thermostatic expansion valve with external equalizer, 
charging ports, compressor service valves, and superheat adjustment.

2.6.4   Controls Package

Chiller shall be provided with a complete factory mounted and prewired 
electric or microprocessor based control system.  Controls package shall be 
unit-mounted which contains as a minimum a digital display or acceptable 
gauges, an on-auto-off switch, motor starters, power wiring, control 
wiring, and disconnect switches.  Controls package shall provide operating 
controls, monitoring capabilities, and safety controls.

2.6.4.1   Operating Controls

Chiller shall be provided with the following adjustable operating controls 
as a minimum.

a.  Leaving chilled water temperature control
b.  Adjustable timer to prevent compressor from short cycling
c.  Automatic lead/lag controls (adjustable) for multiprocessor units
d.  Load limiting
e.  Fan sequencing for air-cooled condenser
f.  System capacity control to adjust the unit capacity in accordance 

with the system load and the programmable setpoints.  Controls 
shall automatically re-cycle the chiller on power interruption.

g.  Startup and head pressure controls to allow system operation at 
all ambient temperatures down to 40 degrees F

2.6.4.2   Monitoring Capabilities

During normal operations, the control system shall be capable of monitoring 
and displaying the following operating parameters.  Access and operation of 
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display shall not require opening or removing any panels or doors.

a.  Entering and leaving chilled water temperatures
b.  Operation status
c.  Operating hours
d.  Number of starts
e.  Compressor status (on or off)
f.  Refrigerant discharge and suction pressures

2.6.4.4   Safety Controls with Manual Reset

Chiller shall be provided with the following safety controls which 
automatically shutdown the chiller and which require manual reset.

a.  Low chilled water temperature protection
b.  High condenser refrigerant discharge pressure protection
c.  Low suction pressure protection
d.  Chilled water flow detection
e.  Motor current overload and phase loss protection
f.  High motor winding temperature protection for hermetic motors
g.  Low oil flow protection

2.6.4.5   Safety Controls with Automatic Reset

Chiller shall be provided with the following safety controls which 
automatically shutdown the chiller and which provide automatic reset.

a.  Over/under voltage protection
b.  Phase reversal protection
c.  Chilled water flow interlock

2.6.4.6   Remote Alarm

During the initiation of a safety shutdown, the control system shall be 
capable of activating a remote alarm bell.  In coordination with the 
chiller, the contractor shall provide an alarm circuit (including 
transformer if applicable) and a minimum  4 inch diameter alarm bell.  
Alarm circuit shall activate bell in the event of machine shutdown due to 
the chiller's monitoring of safety controls.  The alarm bell shall not 
sound for a chiller that uses low-pressure cutout as an operating control.

2.6.5   Compressor(s)

2.6.5.1   Reciprocating Compressor(s)

All rotating parts shall be statically and dynamically balanced at the 
factory to minimize vibration.  Compressors shall be capable of operating 
at partial-load conditions without increased vibration over the normal 
vibration at full load operation and shall be capable of continuous 
operation down to the lowest step of unloading as specified.  Compressors 
of size  10 horsepower and above shall have an oil lubrication system of 
the reversible, forced-feed type with oil strainer.  Shaft seal in 
open-type units shall be mechanical type.  Piston speed for open-type 
compressors shall not exceed the manufacturer's recommendation or  1200 fpm,
 whichever is less.  Compressors shall include:

a.  Vertical, V, W, or radial cylinder design
b.  Oil lubrication
c.  Integrally cast block of close-grained iron or cast aluminum block 

with hardened steel cylinder sleeves
d.  Oil-level bull's eye
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e.  Cast cylinder heads
f.  Cast-aluminum or forged-steel connecting rods
g.  Cast iron or forged-steel crankshaft
h.  Main bearings of the sleeve-insert type
i.  Crankcase oil heaters controlled as recommended by the manufacturer
j.  Suction and discharge refrigerant service valves that are flange 

connected, wrench operated, with cap
k.  A strainer on the suction side of the compressor

2.6.5.2   Scroll Compressor(s)

Compressors shall be of the compliant, hermetically sealed design.  
Compressors shall be mounted on vibration isolators to minimize vibration 
and noise.  Rotating parts shall be statically and dynamically balanced at 
the factory to minimize vibration.  Lubrication system shall be centrifugal 
pump type equipped with a means for determining oil leveland an oil 
charging valve.  Crankcase oil heater shall be provided if standard or if 
available as an option.  If provided, the crankcase oil heater shall be 
controlled as recommended by the manufacturer.

2.6.5.3   Rotary Screw Compressor(s)

Compressors shall operate stably for indefinite time periods at any stage 
of capacity reduction without hot-gas bypass.  Provision shall be made to 
insure proper lubrication of bearings and shaft seals on shutdown with or 
without electric power supply.  Rotary screw compressors shall include:

a.  An open or hermetic, positive displacement, oil-injected design 
directly driven by the compressor driver.  Compressor shall allow 
access to internal compressor components for repairs, inspection, 
and replacement of parts.

b.  Rotors which are solid steel forging with sufficient rigidity for 
proper operation.

c.  A maximum rotor operating speed no greater than 3600 RPM.
d.  Casings of cast iron, precision machined for minimal clearance 

about periphery of rotors.
e.  A lubrication system of the forced-feed type that provides oil at 

the proper pressure to all parts requiring lubrication.
f.  Shaft main bearings of the sleeve type with heavy duty bushings or 

rolling element type in accordance with ABEMA Std 9 or ABEMA Std 11.  
Bearings shall be conservatively loaded and rated for an L(10) 
life of not less than 200,000 hours.

g.  A differential oil pressure or flow cutout to allow the compressor 
to operate only when the required oil pressure or flow is provided 
to the bearings.

h.  A temperature- or pressure-initiated, hydraulically actuated, 
single-slide-valve, capacity-control system to provide minimum
automatic capacity modulation from 100 percent to 25 percent.

i.  An oil separator and oil return system to remove oil entrained in 
the refrigerant gas and automatically return the oil to the 
compressor.

j.  Crankcase oil heaters controlled as recommended by the 
manufacturer.

2.6.5.4   Centrifugal Compressor(s)

Centrifugal compressors shall be single or multistage, having dynamically 
balanced impellers, either direct or gear driven by the compressor driver.  
Impellers shall be over-speed tested at 1.2 times the impeller-shaft 
speed.  Impeller shaft shall be heat-treated alloy steel with sufficient 
rigidity for proper operation at any required operating speed.  Centrifugal 
compressors shall include:
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a.  Shaft main bearings that are the rolling element type in 
accordance with ABEMA Std 9 or ABEMA Std 11, journal type with 
bronze or babbitt liners, or of the aluminum-alloy one-piece 
insert type.  Bearings shall be rated for an L(10) life of not 
less than 200,000 hours.

b.  Casing of cast iron, aluminum, or steel plate with split sections 
gasketed and bolted or clamped together.

c.  Lubrication system of the forced-feed type that provides oil at 
the proper pressure to all parts requiring lubrication.

d.  Provisions to ensure proper lubrication of bearings and shaft 
seals prior to starting and upon stopping with or without electric 
power supply.  On units providing forced-feed lubrication prior to 
starting, a differential oil pressure cutout interlocked with the 
compressor starting equipment shall allow the compressor to 
operate only when the required oil pressure is provided to the 
bearings.

e.  Oil sump heaters controlled as recommended by the manufacturer.
 

f.  Temperature-or pressure-actuated prerotation vane or suction 
damper to provide automatic capacity modulation from 100 percent 
capacity to 10 percent capacity.  If operation to 10 percent 
capacity cannot be achieved without providing hot-gas bypass, then 
the Contractor shall indicate in the equipment submittal the load 
percent at which hot gas bypass is required.

2.6.6   Compressor Driver, Electric Motor
 
Motor shall be the polyphase, induction type conforming to NEMA MG 1.  
Motors shall be suitable for use with the indicated electrical power 
characteristics and the type of starter provided.  Motor starters shall be 
the reduced voltage, closed-transition type conforming to NEMA ICS 1and 
NEMA ICS 2.  Motor starter shall be unit mounted as indicated with starter 
type, wiring, and accessories coordinated by the chiller manufacturer.  
Starter shall be able to operate in temperatures up to 120 degrees F.

2.6.10   Liquid Cooler (Evaporator)

Cooler shall be of the shell-and-coil or shell-and-tube type design.  
Condenser's refrigerant side shall be designed and factory pressure tested 
to comply with ASHRAE 15.  Condenser's water side shall be designed and 
factory pressure tested for not less than 150 psi.  Cooler shell shall be 
constructed of seamless or welded steel.  Coil bundles shall be totally 
removable and arranged to drain completely.  Tubes shall be seamless 
copper, plain, integrally finned with smooth bore or integrally finned with 
enhanced bore.  Each tube shall be individually replaceable.  Tubes shall 
be installed into carbon mild steel tube sheets by rolling.  Tube baffles 
shall be properly spaced to provide adequate tube support and cross flow.  
Performance shall be based on a water velocity not less than  3 fps nor 
more than  12 fps and a fouling factor of 0.00025.

2.6.11   Air-Cooled Condenser Coil

Condenser coil shall be of the extended-surface fin-and-tube type and shall 
be constructed of seamless copper tubes with aluminum fins.  Fins shall be 
soldered or mechanically bonded to the tubes and installed in a metal 
casing.  Coils shall be circuited and sized for a minimum of  5 degrees F 
subcooling and full pumpdown capacity.  Coil shall be factory leak and 
pressure tested after assembly in accordance with ASHRAE 15.  

2.6.14   Receivers

Liquid receivers not already specified herein as an integral 
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factory-mounted part of a package, shall be designed, fitted, and rated in 
accordance with the recommendations of ARI 495, except as modified herein.  
Receiver shall bear a stamp certifying compliance with ASME BPV VIII Div 1 
and shall meet the requirements of ASHRAE 15.  Inner surfaces shall be 
thoroughly cleaned by sandblasting or other approved means.  Each receiver 
shall have a storage capacity not less than 20 percent in excess of that 
required for the fully-charged system.  Each receiver shall be equipped 
with inlet, outlet drop pipe, drain plug, purging valve, relief valves of 
capacity and setting required by ASHRAE 15, and two bull's eye liquid-level 
sight glasses.  Sight glasses shall be in the same vertical plane, 90 
degrees apart, perpendicular to the axis of the receiver, and not over  3 
inches horizontally from the drop pipe measured along the axis of the 
receiver.  In lieu of bull's eye sight glass, external gauge glass with 
metal glass guard and automatic closing stop valves may be provided.

2.8   ACCESSORIES

2.8.1   Pumps

Pumps shall be the electrically driven, non-overloading, centrifugal type 
which conform to HI 1.1-1.5.  Pump capacity, efficiency, motor size, and 
impeller type shall be as indicated on the drawings.  Pumps shall be 
selected at or near peak efficiency.  Pump curve shall rise continuously 
from maximum capacity to shutoff.    Pump motor shall be totally enclosed 
and have sufficient  horsepower for the service required.  Each pump motor 
shall be equipped with an across-the-line magnetic controller in a NEMA 250, 
Type 1 enclosure; control voltage transformer and "Hand-Off-Auto" switch.

2.8.1.1   Construction

Shaft seal shall be mechanical-seal or stuffing-box type.  Impeller shall 
be statically and dynamically balanced.  Each pump casing shall be designed 
to withstand the discharge head specified plus the static head on system 
plus 50 percent of the total, but not less than 125 psig.  Pump casing and 
bearing housing shall be close grained cast iron.  High points in the 
casing shall be provided with manual air vents; low points shall be 
provided with drain plugs.  Impeller, impeller wearing rings, glands, 
casing wear rings, and shaft sleeve shall be bronze.  Shaft shall be carbon 
or alloy steel, turned and ground.  Bearings shall be ball-bearings, 
roller-bearings, or oil-lubricated bronze-sleeve type bearings, and be 
efficiently sealed or isolated to prevent loss of oil or entrance of dirt 
or water.  Pump and motor shall be mounted on a common cast iron base 
having lipped edges and tapped drainage openings or structural steel base 
with lipped edges or drain pan and tapped drainage openings.  Close coupled 
pumps shall be provided with drip pockets and tapped openings. Pump motor 
shall have the required capacity to prevent overloading with pump operating 
at any point on its characteristic curve.  Pump speed shall not exceed 1,800
 rpm.  Pump shall be accessible for servicing without disturbing piping 
connections.

2.8.1.2   Mechanical Shaft Seals

Seals shall be single, inside mounted, end-face-elastomer bellows type with 
stainless steel spring, brass or stainless steel seal head, carbon rotating 
face, and tungsten carbide or ceramic sealing face.  Glands shall be bronze 
and of the water-flush design to provide lubrication flush across the face 
of the seal.  Bypass line from pump discharge to flush connection in gland 
shall be provided, with filter or cyclone separator in line.

2.8.1.3   Stuffing-Box Type Seals

 Stuffing box shall include minimum 4 rows of square, impregnated TFE 
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(Teflon) or graphite cord packing and a bronze split-lantern ring.  Packing 
gland shall be bronze interlocking split type.

2.8.2   Expansion Tanks

Expansion tanks shall be welded steel, constructed, tested and stamped in 
accordance with ASME BPV VIII Div 1 for a working pressure of  125 psig and 
precharged to the minimum operating pressure.  Expansion tanks shall have a 
replaceable diaphragm and be the captive air type.  Tanks shall accommodate 
expanded water of the system generated within the normal operating 
temperature range, limiting this pressure increase at all components in the 
system to the maximum allowable pressure at those components.  Each tank 
air chamber shall be fitted with an air charging valve.  Tanks shall be 
supported by steel legs or bases for vertical installation or steel saddles 
for horizontal installations.  The only air in the system shall be the 
permanent sealed-in air cushion contained within the expansion tank.

2.8.3   Air Separator Tanks

External air separation tank shall be steel, constructed, tested, and 
stamped in accordance with ASME BPV VIII Div 1 for a working pressure of  
125 psig.

2.8.8   Field Installed Insulation

Field installed insulation shall be as specified in Section 15250 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS, except for header and waterbox 
insulation which shall be flexible cellular insulation in accordance with 
ASTM C 534, Type I.

2.8.9   Gaskets

Gaskets shall conform to ASTM F 104 - classification for compressed sheet 
with nitrile binder and acrylic fibers for maximum  700 degrees F service.

2.8.10   Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall be in 
accordance with ASTM A 307.  The bolt head shall be marked to identify the 
manufacturer and the standard with which the bolt complies in accordance 
with ASTM A 307.

2.11   PIPING COMPONENTS

2.11.1   Water Piping and Fittings

2.11.1.1   Steel Pipe

Steel pipe shall conform to ASTM A 53, Schedule 40, Type E or S, Grades A 
or B.  Type F pipe shall not be used.

2.11.1.2   Steel Pipe Joints and Fittings

Joints and fittings shall be welded, flanged, threaded, or grooved as 
indicated.  If not otherwise indicated, piping  1 inch and smaller shall be 
threaded; piping larger than 1 inch and smaller than  3 inches shall be 
either threaded, grooved, or welded; and piping  3 inches and larger shall 
be grooved, welded, or flanged.  Rigid grooved mechanical joints and 
fittings may only be used in serviceable aboveground locations where the 
temperature of the circulating medium does not exceed  230 degrees F.  
Flexible grooved joints shall be used only as a flexible connector with 
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grooved pipe system.  Unless otherwise specified, grooved piping components 
shall meet the corresponding criteria specified for the similar welded, 
flanged, or threaded component specified herein.  The manufacturer of each 
fitting shall be permanently identified on the body of the fitting in 
accordance with MSS SP-25.

a.  Flanged Joints and Fittings:  Flanges shall conform to ASTM A 
181/A181M and ASME B16.5 Class 150.  Gaskets shall be nonasbestos 
compressed material in accordance with ASME B16.21,  1/16 inch 
thickness, full face or self-centering flat ring type.  This 
gaskets shall contain aramid fibers bonded with styrene butadeine 
rubber (SBR) or nitrile butadeine rubber (NBR).  Bolts, nuts, and 
bolt patterns shall conform to ASME B16.5.  Bolts shall be high or 
intermediate strength material conforming to ASTM A 193/A193M.

b.  Threaded Joints and Fittings:  Threads shall conform to ASME 
B1.20.1.  Pipe nipples shall conform to ASTM A 733, type and 
material to match adjacent piping.  Unions shall conform to ASME 
B16.39, type as required to match adjacent piping.

c.  Dielectric Unions and Flanges:  Dielectric unions shall have the 
tensile strength and dimensional requirements specified.  Unions 
shall have metal connections on both ends threaded to match 
adjacent piping.  Metal parts of dielectric unions shall be 
separated with a nylon insulator to prevent current flow between 
dissimilar metals.  Unions shall be suitable for the required 
operating pressures and temperatures.  Dielectric flanges shall 
provide the same pressure ratings as standard flanges and provide 
complete electrical isolation.

d.  Grooved Mechanical Joints and Fittings:  Joints and fittings shall 
be designed for not less than  125 psigservice and shall be the 
product of the same manufacturer.  Fitting and coupling houses 
shall be malleable iron conforming to ASTM A 47, Grade 32510; 
ductile iron conforming to ASTM A 536, Grade 65-45-12; or steel 
conforming ASTM A 106, Grade B or ASTM A 53.  Gaskets shall be 
molded synthetic rubber with central cavity, pressure responsive 
configuration and shall conform to ASTM D 2000 Grade No.  
2CA615A15B44F17Z for circulating medium up to  230 degrees F or 
Grade No.  M3BA610A15B44Z for circulating medium up to  200 
degrees F.  Grooved joints shall conform to AWWA C606.  Coupling 
nuts and bolts shall be steel and shall conform to ASTM A 183.

2.11.1.3   Copper Tube

Copper tubing for water service shall conform to ASTM B 88, Type K or L.

2.11.1.4   Copper Tube Joints and Fittings

Wrought copper and bronze solder-joint pressure fittings shall conform to 
ASME B16.22 and ASTM B 75.  Cast copper alloy solder-joint pressure 
fittings shall conform to ASME B16.18.  Cast copper alloy fittings for 
flared copper tube shall conform to ASME B16.26 and ASTM B 62.  Brass or 
bronze adapters for brazed tubing may be used for connecting tubing to 
flanges and to threaded ends of valves and equipment.  Extracted brazed tee 
joints produced with an acceptable tool and installed as recommended by the 
manufacturer may be used.

2.11.2   Water Piping Valves and Accessories

Valves shall be rated for Class 125 and shall be suitable for operating 
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temperature of  250 degrees F.  Valves shall be suitable for the working 
pressure of the pipe in which installed.  Valves shall meet the material, 
fabrication and operating requirements of ASME B31.1.  Chain operators 
shall be provided for valves located  10 feet or higher above the floor.  
Valves in sizes larger than  1 inch and used on steel pipe systems, may be 
provided with rigid grooved mechanical joint ends.  Such grooved end valves 
shall be subject to the same requirements as rigid grooved mechanical 
joints and fittings and, shall be provided by the same manufacturer as the 
grooved pipe joint and fitting system.

2.11.2.1   Gate Valves

Gate valves  2-1/2 inches and smaller shall conform to MSS SP-80 and shall 
be bronze with rising stem and threaded, soldered, or flanged ends.  Gate 
valves  3 inches and larger shall conform to MSS SP-70, Type I, II, Class 
125, Design OF and shall be cast iron with bronze trim, outside screw and 
yoke, and flanged or threaded ends.

2.11.2.2   Globe and Angle Valves

Globe and angle valves  2-1/2 inches and smaller shall conform to MSS SP-80 
and shall be bronze with threaded, soldered, or flanged ends.  Globe and 
angle valves  3 inches and larger shall conform to MSS SP-85 and shall be 
cast iron with bronze trim and flanged or threaded ends.

2.11.2.3   Check Valves

Check valves  2-1/2 inches and smaller shall conform to MSS SP-80 and shall 
be bronze with threaded, soldered, or flanged ends.  Check valves  3 inches 
and larger shall conform to MSS SP-71, Type I, II, III, or IV, Class 125 or 
150 and shall be cast iron with bronze trim and flanged or threaded ends.

2.11.2.5   Plug Valves

Plug valves  2 inches and larger shall conform to MSS SP-78, have flanged 
or threaded ends, and have cast iron bodies with bronze trim.  Valves  2 
inches and smaller shall be bronze with NPT connections for black steel 
pipe and brazed connections for copper tubing.  Valves shall be lubricated, 
non-lubricated, or tetrafluoroethylene resin-coated type.  Valves shall be 
resilient, double seated, trunnion mounted with tapered lift plug capable 
of 2-way shutoff.  Valves shall operate from fully open to fully closed by 
rotation of the handwheel to lift and turn the plug.  Valves shall a 
weatherproof operators with mechanical position indicators.  Valves  8 
inches or larger shall be provided with manual gear operators with position 
indicators.

2.11.2.6   Ball Valves

Ball valves  1/2 inch and larger shall conform to MSS SP-72 or MSS SP-110 
and shall be ductile iron or bronze with threaded, soldered, or flanged 
ends.  Valves  8 inches or larger shall be provided with manual gear 
operators with position indicators.

2.11.2.7   Calibrated Balancing Valves

Each valve shall be calibrated so that flow can be determined when the 
temperature and pressure differential across valve is known.  Valves shall 
have an integral pointer which registers the degree of valve opening. Each 
valve shall be constructed with internal seals to prevent leakage and shall 
be supplied with preformed insulation.  Valves Cv rating shall be as 
indicated.  Valve bodies shall be provided with tapped openings and pipe 
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extensions with positive shutoff valves outside of pipe insulation.  The 
pipe extensions shall be provided with quick connecting hose fittings for a 
portable meter to measure the pressure differential.  One portable 
differential meter, suitable for the operating pressure specified, shall be 
provided.  The meter shall be complete with hoses, vent, integral metering 
connections, and carrying case as recommended by the valve manufacturer.  
In lieu of the balancing valve with integral metering connections, a ball 
valve or plug valve with a separately installed orifice plate or venturi 
tube may be used for balancing.

2.11.2.8   Automatic Flow Control Valves

Valves shall automatically maintain a constant flow as indicated.  Valves 
shall modulate by sensing the pressure differential across the valve body.  
Valves shall be selected for the flow required and provided with a 
permanent nameplate or tag carrying a permanent record of the 
factory-determined flow rate and flow control pressure levels.  Valves 
shall control the flow within 5 percent of the tag rating.  Valve materials 
shall be the same as specified for the ball or plug valves.  Valve Cv 
rating shall be as indicated.  Valve operators shall be the electric type 
as indicated.  Valves shall be capable of positive shutoff against the 
system pump head, valve bodies shall be provided with tapped openings and 
pipe extensions with shutoff valves outside of pipe insulation.  The pipe 
extensions shall be provided with quick connecting hose fittings and 
differential meter, suitable for the operating pressure specified.  The 
meter shall be complete with hoses, vent, integral metering connections, 
and carrying case as recommended by the valve manufacturer.

2.11.2.9   Air Vents

Manual air vents shall be brass or bronze valves or cocks suitable for  125 
psig service, and furnished with threaded plugs or caps.  Automatic air 
vents shall be float type, cast iron, stainless steel, or forged steel 
construction, suitable for  125 psig service.

2.11.2.10   Strainers

Strainers shall be in accordance with ASTM F 1199, except as modified 
herein.  Strainer shall be the cleanable, basket or "Y" type, the same size 
as the pipeline.  The strainer bodies shall be fabricated of cast iron with 
bottoms drilled, and tapped.  The bodies shall have arrows clearly cast on 
the sides indicating the direction of flow.  Each strainer shall be 
equipped with removable cover and sediment screen.  The screen shall be 
made of minimum  22 gauge monel, corrosion-resistant steel, with small 
perforations numbering not less than  400 per square inch to provide a net 
free area through the basket of at least 3.30 times that of the entering 
pipe.  The flow shall be into the screen and out through the perforations.

2.11.2.11   Combination Strainer and Suction Diffuser

A combination strainer and suction diffuser, consisting of an angle type 
body with removable strainer basket and straightening vanes, a suction pipe 
support, and a blowdown outlet, shall be provided on pump suction.  The 
combination strainer and suction diffuser shall be in accordance with ASTM 
F 1199, except as modified herein.

2.11.2.12   Pump Discharge Valves

Pump discharge valves shall be installed where indicated and shall perform 
the functions of a nonslam check valve, a manual balancing valve, and a 
shutoff.  Valves shall be of cast iron or ductile iron construction with 
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bronze and/or stainless steel accessories.  Valves shall have an integral 
pointer which registers the degree of valve opening.  Flow through the 
valve shall be manually adjustable from bubble tight shutoff to full flow.  
Valves smaller than  2 inches shall have NPT connections.  Valves  2 inches 
and larger shall have flanged or grooved end connections.  The valve design 
shall allow the back seat for the stem to be replaced in the field under 
full line pressure.  Valve Cv rating shall be as indicated.

2.11.2.13   Backflow Preventers

Backflow preventers shall be in accordance with Section 15400 PLUMBING, 
GENERAL PURPOSE.

2.11.2.14   Flexible Pipe Connectors

Flexible pipe connectors shall be designed for  125 psig or  150 psig 
service as appropriate for the static head plus the system head, and  250 
degrees F, for grooved end flexible connectors.  The flexible section shall 
be constructed of rubber, tetrafluoroethylene resin, or corrosion-resisting 
steel, bronze, monel, or galvanized steel.  The flexible section shall be 
suitable for intended service with end connections to match adjacent 
piping.  Flanged assemblies shall be equipped with limit bolts to restrict 
maximum travel to the manufacturer's standard limits.  Unless otherwise 
indicated, the length of the flexible connectors shall be as recommended by 
the manufacturer for the service intended.  Internal sleeves or liners, 
compatible with circulating medium, shall be provided when recommended by 
the manufacturer.  Covers to protect the bellows shall be provided where 
indicated.

2.11.2.15   Pressure Gauges

Gauges shall conform to ASME B40.1 and shall be provided with throttling 
type needle valve or a pulsation dampener and shut-off valve.  Gauge shall 
be a minimum of  3-1/2 inches in diameter with a range from  0 psig to 
approximately 1.5 times the maximum system working pressure.

2.11.2.16   Thermometers

Thermometers shall have brass, malleable iron, or aluminum alloy case and 
frame, clear protective face, permanently stabilized glass tube with 
indicating-fluid column, white face, black numbers, and a  9 inch scale.  
Thermometers shall have rigid stems with straight, angular, or inclined 
pattern.

2.11.2.17   Pipe Nipples

Pipe nipples shall be in accordance with ASTM A 733 and be of material to 
match adjacent piping.

2.11.2.18   Pipe Unions

Pipe unions shall be in accordance with ASME B16.39 and be of material to 
match adjacent piping.

2.11.2.19   Solder

Solder for water piping shall be in accordance with ASTM B 32, alloy grade 
50B.

2.11.3   Expansion Joints
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2.11.3.1   Slip-Tube Joints

Expansion joints shall provide for either single or double slip of the 
connected pipes, as required or indicated, and for not less than the 
traverse indicated.  The joints shall be designed for working temperature 
and pressure suitable for the application, but not less than  150 psig, and 
shall be in accordance with applicable requirements of EJMA-01 and ASME 
B31.1.  End connections shall be flanged or beveled for welding as 
indicated.  Joints shall be provided with an anchor base where required or 
indicated.  Where adjoining pipe is carbon steel, the sliding slip shall be 
seamless steel plated with a minimum of  5 mils of hard chrome in 
accordance with ASTM B 650.  All joint components shall be suitable for the 
intended service.  Initial settings shall be made in accordance with the 
manufacturer's recommendations to compensate for ambient temperature at 
time of installation.  Pipe alignment guides shall be installed as 
recommended by the joint manufacturer.  Pipe alignment guides shall in no 
case be more than  5 feet from expansion joints except for pipe  4 inches 
or smaller.  Pipe alignment guides on pipe  4 inches or smaller shall be 
installed not more than  2 feet from expansion joints.  Service outlets 
shall be provided where indicated.

2.11.3.3   Bellows Type Joints

Bellows type joints shall be flexible, guided expansion joints.  The 
expansion element shall be stabilized corrosion resistant steel.  Bellows 
type expansion joints shall conform to the applicable requirements of 
EJMA-01 and ASME B31.1 with internal sleeves.  Guiding of piping on both 
sides of expansion joint shall be in accordance with the published 
recommendations of the manufacturer of the expansion joint.  The joints 
shall be designed for the working temperature and pressure suitable for the 
application but not less than  150 psig.

2.11.6   Escutcheons

Escutcheons shall be chromium-plated iron or chromium-plated brass, either 
one piece or split pattern, held in place by internal spring tension or set 
screws.

2.11.7   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.12   FABRICATION

2.12.1   Factory Coating

Unless otherwise specified, equipment and component items, when fabricated 
from ferrous metal, shall be factory finished with the manufacturer's 
standard finish, except that items located outside of buildings shall have 
weather resistant finishes that will withstand 500 hours exposure to the 
salt spray test specified in ASTM B 117 using a 5 percent sodium chloride 
solution.  Immediately after completion of the test, the specimen shall 
show no signs of blistering, wrinkling, cracking, or loss of adhesion and 
no sign of rust creepage beyond  1/8 inch on either side of the scratch 
mark.  Cut edges of galvanized surfaces where hot-dip galvanized sheet 
steel is used shall be coated with a zinc-rich coating conforming to ASTM D 
520, Type I.

2.12.2   Field Painting

Painting required for surfaces not otherwise specified, and finish painting 
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of items only primed at the factory are specified in Section 09900 
PAINTING, GENERAL.

2.12.2.1   Color Coding

Color coding for piping identification is specified in Section 09900 
PAINTING, GENERAL.

2.12.2.2   Color Coding Scheme

A color coding scheme for locating hidden piping shall be in accordance 
with Section 15400 PLUMBING, GENERAL PURPOSE.

PART 3   EXECUTION

3.1   INSTALLATION

All work shall be performed in accordance with the manufacturer's published 
diagrams, recommendations, and equipment warranty requirements.  Where 
equipment is specified to conform to the requirements of ASME BPV VIII Div 1
 and ASME BPV IX, the design, fabrication, and installation of the system 
shall conform to ASME BPV VIII Div 1 and ASME BPV IX.

3.1.1   Refrigeration System

3.1.1.1   Equipment

Necessary supports shall be provided for all equipment, appurtenances, and 
pipe as required, including frames or supports for compressors, pumps, 
cooling towers, condensers, liquid coolers, and similar items.  Compressors 
shall be isolated from the building structure.  If mechanical vibration 
isolators are not provided, vibration absorbing foundations shall be 
provided.  Each foundation shall include isolation units consisting of 
machine and floor or foundation fastenings, together with intermediate 
isolation material.  Other floor-mounted equipment shall be set on not less 
than a  6 inch concrete pad doweled in place.  Concrete foundations for 
floor mounted pumps shall have a mass equivalent to three times the weight 
of the components, pump, base plate, and motor to be supported.  In lieu of 
concrete pad foundation, concrete pedestal block with isolators placed 
between the pedestal block and the floor may be provided.  Concrete 
pedestal block shall be of mass not less than three times the combined 
pump, motor, and base weights.  Isolators shall be selected and sized based 
on load-bearing requirements and the lowest frequency of vibration to be 
isolated.  Isolators shall limit vibration to 2 percent at lowest equipment 
rpm.  Lines connected to pumps mounted on pedestal blocks shall be provided 
with flexible connectors.  Foundation drawings, bolt-setting information, 
and foundation bolts shall be furnished prior to concrete foundation 
construction for all equipment indicated or required to have concrete 
foundations.  Concrete for foundations and concrete-structured or 
cased-cooling towers shall be as specified in Section 03300 CAST-IN-PLACE 
STRUCTURAL CONCRETE.  Equipment shall be properly leveled, aligned, and 
secured in place in accordance with manufacturer's instructions.

3.1.1.2   Refrigerant Charging

a.  Initial Charge:  Upon completion of all the refrigerant pipe 
tests, the vacuum on the system shall be broken by adding the 
required charge of dry refrigerant for which the system is 
designed, in accordance with the manufacturer's recommendations.  
Contractor shall provide the complete charge of refrigerant in 
accordance with manufacturer's recommendations.  Upon satisfactory 
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completion of the system performance tests, any refrigerant that 
has been lost from the system shall be replaced.  After the system 
is fully operational, service valve seal caps and blanks over 
gauge points shall be installed and tightened.

b.  Refrigerant Leakage:  If a refrigerant leak is discovered after 
the system has been charged, the leaking portion of the system 
shall immediately be isolated from the remainder of the system and 
the refrigerant shall be pumped into the system receiver or other 
suitable container.  The refrigerant shall not be discharged into 
the atmosphere.

c.  Contractor's Responsibility:  The Contractor shall, at all times 
during the installation and testing of the refrigeration system, 
take steps to prevent the release of refrigerants into the 
atmosphere.  The steps shall include, but not be limited to, 
procedures which will minimize the release of refrigerants to the 
atmosphere and the use of refrigerant recovery devices to remove 
refrigerant from the system and store the refrigerant for reuse or 
reclaim.  At no time shall more than  3 oz. of refrigerant be 
released to the atmosphere in any one occurrence.  Any system 
leaks within the first year shall be repaired in accordance with 
the specified requirements including material, labor, and 
refrigerant if the leak is the result of defective equipment, 
material, or installation.

3.1.1.3   Oil Charging

Except for factory sealed units, two complete charges of lubricating oil 
for each compressor crankcase shall be furnished.  One charge shall be used 
during the performance testing period, and upon the satisfactory completion 
of the tests, the oil shall be drained and replaced with the second charge.

3.1.1.4   Automatic Controls

Automatic controls for the central refrigeration system specified in 
paragraph REFRIGERATION SYSTEM shall be provided with the central 
refrigeration equipment.  These controls shall operate automatically to 
balance the equipment capacity with the load on the air conditioning 
system, and shall be fully coordinated with and integrated temperature 
control system specified in 15950 HEATING, VENTILATING AND AIR CONDITIONING 
(HVAC) CONTROL SYSTEMS.

3.1.2   General Piping Installation

3.1.2.1   Brazed Joints

Before brazing copper joints, both the outside of the tube and the inside 
of the fitting shall be cleaned with a wire fitting brush until the entire 
joint surface is bright and clean.  Brazing flux shall not be used.  
Surplus brazing material shall be removed at all joints.  Steel tubing 
joints shall be made in accordance with the manufacturer's 
recommendations.  Joints in steel tubing shall be painted with the same 
material as the baked-on coating within 8 hours after joints are made.  
Tubing shall be protected against oxidation during brazing by continuous 
purging of the inside of the piping using nitrogen.  All piping shall be 
supported prior to brazing and shall not be sprung or forced.

3.1.2.2   Threaded Joints

Threaded joints shall be made with tapered threads and made tight with PTFE 
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tape complying with ASTM D 3308 or equivalent thread-joint compound applied 
to the male threads only.  Not more than three threads shall show after the 
joint is made.

3.1.2.4   Flanged Joints

Flanged joints shall be faced true, provided with gaskets suitable for use 
with refrigerants and made square and tight.  When steel refrigerant piping 
is used, union or flange joints shall be provided in each line immediately 
preceding the connection to each piece of equipment requiring maintenance, 
such as compressors, coils, chillers, control valves, and other similar 
items.

3.1.2.5   Flared Connections

When flared connections are used, a suitable lubricant shall be used 
between the back of the flare and the nut in order to avoid tearing the 
flare while tightening the nut.

3.1.2.6   Thermometers

Thermometers shall be located specifically on, but not limited to the 
following:  the sensing element of each automatic temperature control 
device where a thermometer is not an integral part thereof.

3.1.2.7   Supports

a.  General:  All refrigerant pipe supports shall be in accordance 
with ASME B31.5.  Hangers used to support piping  2 inches and 
larger shall be fabricated to permit adequate adjustment after 
erection while still supporting the load.  Pipe guides and anchors 
shall be installed to keep pipes in accurate alignment, to direct 
the expansion movement, and to prevent buckling, swaying, and 
undue strain.  Piping subjected to vertical movement, when 
operating temperatures exceed ambient temperatures, shall be 
supported by variable spring hangers and supports or by constant 
support hangers.

3.1.2.8   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.  Pipe hanger types 5, 12, and 26 shall not be 
used.

a.  Hangers:  Type 3 shall not be used on insulated piping.

b.  Inserts:  Type 18 inserts shall be secured to concrete forms 
before concrete is placed.  Continuous inserts which allow more 
adjustments may be used if they otherwise meet the requirements 
for Type 18 inserts.

c.  C-Clamps:  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 
and have both locknuts and retaining devices, furnished by the 
manufacturer.  Field-fabricated C-clamp bodies or retaining 
devices are not acceptable.

d.  Angle Attachments:  Type 20 attachments used on angles and 
channels shall be furnished with an added malleable-iron heel 
plate or adapter.
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e.  Hangers:  Type 24 may be used only on trapeze hanger systems 
or on fabricated frames.

f.  Saddles and Shields:  Where Type 39 saddle or Type 40 shield are 
permitted for a particular pipe attachment application, the Type 
39 saddle, connected to the pipe, shall be used on all pipe  4 
inches and larger when the temperature of the medium is 60 degrees 
F or higher.  Type 40 shields shall be used on all piping less 
than  4 inches and all piping  4 inches and larger carrying medium 
less than  60 degrees F.  A high density insulation insert of 
cellular glass shall be used under the Type 40 shield for piping  
2 inches and larger.

g.  Horizontal Pipe Supports:  Horizontal pipe supports shall be 
spaced as specified in MSS SP-69 and a support shall be installed 
not over  1 foot from the pipe fitting joint at each change in 
direction of the piping.  Pipe supports shall be spaced not over  
5 feet apart at valves. 

h.  Vertical Pipe Supports:  Vertical pipe shall be supported at each 
floor, except at slab-on-grade, and at intervals of not more than  
15 feet, not more than  8 feet from end of risers, and at vent 
terminations.

i.  Pipe Guides:  Type 35 guides using, steel, reinforced 
polytetrafluoroethylene (PTFE) or graphite slides shall be 
provided where required to allow longitudinal pipe movement.  
Lateral restraints shall be provided as required.  Slide materials 
shall be suitable for the system operating temperatures, 
atmospheric conditions, and bearing loads encountered.

j.  Steel Slides:  Where steel slides do not require provisions for 
restraint of lateral movement, an alternate guide method may be 
used.  On piping  4 inches and larger, a Type 39 saddle shall be 
used.  On piping under  4 inches, a Type 40 protection shield may 
be attached to the pipe or insulation and freely rest on a steel 
slide plate.

k.  High Temperature Guides with Cradles:  Where there are high system 
temperatures and welding to piping is not desirable, then the Type 
35 guide shall include a pipe cradle, welded to the guide 
structure and strapped securely to the pipe.  The pipe shall be 
separated from the slide material by at least  4 inches, or by an 
amount adequate for the insulation, whichever is greater.

l.  Multiple Pipe Runs:  In the support of multiple pipe runs on a 
common base member, a clip or clamp shall be used where each pipe 
crosses the base support member.  Spacing of the base support 
members shall not exceed the hanger and support spacing required 
for an individual pipe in the multiple pipe run.

3.1.2.9   Pipe Alignment Guides

Pipe alignment guides shall be provided where indicated for expansion 
loops, offsets, and bends and as recommended by the manufacturer for 
expansion joints, not to exceed  5 feet on each side of each expansion 
joint, and in lines  4 inches or smaller not more than  2 feet on each side 
of the joint.

3.1.2.10   Anchors
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Anchors shall be provided wherever necessary or indicated to localize 
expansion or to prevent undue strain on piping.  Anchors shall consist of 
heavy steel collars with lugs and bolts for clamping and attaching anchor 
braces, unless otherwise indicated.  Anchor braces shall be installed in 
the most effective manner to secure the desired results using turnbuckles 
where required.  Supports, anchors, or stays shall not be attached where 
they will injure the structure or adjacent construction during installation 
or by the weight of expansion of the pipeline.  Detailed drawings of pipe 
anchors shall be submitted for approval before installation.

3.1.2.11   Pipe Sleeves

Sleeves shall not be installed in structural members except where indicated 
or approved.  Rectangular and square openings shall be as detailed.  Each 
sleeve shall extend through its respective wall, floor, or roof, and shall 
be cut flush with each surface.  Pipes passing through concrete or masonry 
wall or concrete floors or roofs shall be provided with pipe sleeves fitted 
into place at the time of construction.  Unless otherwise indicated, 
sleeves shall be of such size as to provide a minimum of  1/4 inch 
all-around clearance between bare pipe and sleeves or between 
jacketed-insulation and sleeves.  Sleeves in bearing walls, waterproofing 
membrane floors, and wet areas shall be steel pipe or cast iron pipe. 
Sleeves in non-bearing walls, floors, or ceilings may be steel pipe, cast 
iron pipe, galvanized sheet metal with lock-type longitudinal seam and of 
the metal thickness indicated, or moisture resistant fiber or plastic. 
Except in pipe chases or interior walls, the annular space between pipe and 
sleeve or between jacket over-insulation and sleeve shall be sealed as 
indicated and specified in Section 07900 JOINT SEALING.  Pipes passing 
through wall waterproofing membrane shall be sleeved as specified above, 
and a waterproofing clamping flange shall be installed.

a.  Roof and Floor Penetrations:  Pipes passing through roof or floor 
waterproofing membrane shall be installed through a  17 ounce 
copper sleeve, or a  0.032 inch thick aluminum sleeve, each within 
an integral skirt or flange.  Flashing sleeve shall be suitably 
formed, and skirt or flange shall extend not less than  8 inches 
from the pipe and shall be set over the roof or floor membrane in 
a troweled coating of bituminous cement.  The flashing sleeve 
shall extend up the pipe a minimum of  2 inches above highest 
floor level of the roof or a minimum of 10 inches above the roof, 
whichever is greater, or  10 inches above the floor.  The annular 
space between the flashing sleeve and the bare pipe or between the 
flashing sleeve and the metal-jacket-covered insulation shall be 
sealed as indicated.  Pipes up to and including  10 inches in 
diameter passing through roof or floor waterproofing membrane may 
be installed through a cast iron sleeve with caulking recess, 
anchor lugs, flashing clamp device, and pressure ring with brass 
bolts.  Waterproofing membrane shall be clamped into place and 
sealant shall be placed in the caulking recess.  In lieu of a 
waterproofing clamping flange and caulking and sealing of annular 
space between pipe and sleeve or conduit and sleeve, a modular 
mechanical type sealing assembly may be installed.  Seals shall 
consist of interlocking synthetic rubber links shaped to 
continuously fill the annular space between the pipe/conduit and 
sleeve with corrosion protected carbon steel bolts, nuts, and 
pressure plates.  Links shall be loosely assembled with bolts to 
form a continuous rubber belt around the pipe with a pressure 
plate under each bolt head and each nut.  After the seal assembly 
is properly positioned in the sleeve, tightening of the bolt shall 
cause the rubber sealing elements to expand and provide a 
watertight seal between the pipe/conduit seal between the 
pipe/conduit and the sleeve.  Each seal assembly shall be sized as 
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recommended by the manufacturer to fit the pipe/conduit and sleeve 
involved.  The Contractor electing to use the modular mechanical 
type seals shall provide sleeves of the proper diameters.

3.1.2.12   Escutcheons

Finished surfaces where exposed piping, bare or insulated, pass through 
floors, walls, or ceilings, except in boiler, utility, or equipment rooms, 
shall be provided with escutcheons.  Where sleeves project slightly from 
floors, special deep-type escutcheons shall be used.  Escutcheon shall be 
secured to pipe or pipe covering.

3.1.2.13   Access Panels

Access panels shall be provided for all concealed valves, vents, controls, 
and items requiring inspection or maintenance.  Access panels shall be of 
sufficient size and located so that the concealed items may be serviced and 
maintained or completely removed and replaced.  Access panels shall be as 
specified in Section 05500 MISCELLANEOUS METALS.

3.1.3   Water Piping

Pipe and fitting installation shall conform to the requirements of ASME 
B31.1.  Pipe shall be cut accurately to measurements established at the 
jobsite, and worked into place without springing or forcing, completely 
clearing all windows, doors, and other openings.  Cutting or other 
weakening of the building structure to facilitate piping installation will 
not be permitted without written approval.  Pipe or tubing shall be cut 
square, shall have burrs removed by reaming, and shall permit free 
expansion and contraction without causing damage to the building structure, 
pipe, joints, or hangers.

3.1.3.1   Directional Changes

Changes in direction shall be made with fittings, except that bending of 
pipe  4 inches and smaller will be permitted, provided a pipe bender is 
used and wide weep bends are formed.  The centerline radius of bends shall 
not be less than 6 diameters of the pipe.  Bent pipe showing kinks, 
wrinkles, flattening, or other malformations will not be accepted.

3.1.3.2   Functional Requirements

Horizontal supply mains shall pitch down in the direction of flow as 
indicated.  The grade shall not be less than  1 inch in 40 feet.  Reducing 
fittings shall be used for changes in pipe sizes.  Open ends of pipelines 
and equipment shall be capped or plugged during installation to keep dirt 
or other foreign materials out of the system.  Pipe not otherwise specified 
shall be uncoated.  Connections to appliances shall be made with malleable 
iron unions for steel pipe  2-1/2 inches or less in diameter, and with 
flanges for pipe  3 inches and above in diameter.  Connections between 
ferrous and copper piping shall be electrically isolated from each other 
with dielectric unions or flanges.  All piping located in air plenums shall 
conform to NFPA 90A requirements.  Pipe and fittings installed in 
inaccessible conduits or trenches under concrete floor slabs shall be 
welded.

3.1.3.3   Valves

Isolation gate or ball valves shall be installed on each side of each piece 
of equipment, at the midpoint of all looped mains, and at any other points 
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indicated or required for draining, isolating, or sectionalizing purpose.  
Isolation valves may be omitted where balancing cocks are installed to 
provide both balancing and isolation functions.  Each valve except check 
valves shall be identified.  Valves in horizontal lines shall be installed 
with stems horizontal or above.

3.1.3.4   Air Vents

Air vents shall be provided at all high points, on all water coils, and 
where indicated to ensure adequate venting of the piping system.

3.1.3.5   Drains

Drains shall be provided at all low points and where indicated to ensure 
complete drainage of the piping.  Drains shall be accessible, and shall 
consist of nipples and caps or plugged tees unless otherwise indicated.

3.1.3.6   Flexible Pipe Connectors

Preinsulated flexible pipe connectors shall be attached to other components 
in strict accordance with the latest printed instructions of the 
manufacturer to ensure a vapor tight joint.  Hangers, when required to 
suspend the connectors, shall be of the type recommended by the flexible 
pipe connector manufacturer and shall be provided at the intervals 
recommended.

3.1.3.7   Flanges and Unions

Except where copper tubing is used, union or flanged joints shall be 
provided in each line immediately preceding the connection to each piece of 
equipment or material requiring maintenance such as coils, pumps, control 
valves, and other similar items.

3.1.3.8   Grooved Mechanical Joints

Grooves shall be prepared in accordance with the coupling manufacturer's 
instructions.  Pipe and groove dimensions shall comply with the tolerances 
specified by the coupling manufacturer.  The diameter of grooves made in 
the field shall be measured using a "go/no-go" gauge, vernier or dial 
caliper, or narrow-land micrometer.  Groove width and dimension of groove 
from end of pipe shall be measured and recorded for each change in grooving 
tool setup to verify compliance with coupling manufacturer's tolerances.

3.1.6   Field Applied Insulation

Field applied insulation other than that specified for water boxes and 
headers shall be as specified in Section 15250 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.

3.1.7   Factory Applied Insulation

3.1.7.1   Refrigerant Suction Lines

Refrigerant suction lines between the cooler and each compressor shall be 
insulated with not less than  3/4 inch thick unicellular plastic foam.

3.1.7.2   Liquid Coolers

Liquid coolers (including chilled water headers or boxes), which may have 
factory or field applied insulation, shall be insulated with unicellular 
plastic foam.  Insulation shall be not less than  3/4 inch thick or have a 

Page 29



maximum thermal conductivity of  0.28 Btu/(hr.)(sq. ft.)(degree F.))).  In 
lieu of the above insulation, a  2 inch thickness of urethane foam may be 
used.  Urethane foam shall be completely covered and sealed with a sheet 
metal jacket not lighter than  20 gauge.  Insulation on heads of coolers 
shall be constructed to provide easy removal and replacement of heads 
without damage to the insulation.

3.2   TESTS

3.2.1   Field Tests

Tests shall be conducted in the presence of the Contracting Officer.  Water 
and electricity required for the tests will be furnished by the 
Government.  Any material, equipment, instruments, and personnel required 
for the test shall be provided by the Contractor.  The services of a 
qualified technician shall be provided as required to perform all tests and 
procedures indicated herein.  Field tests shall be coordinated with Section 
15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS.

3.2.1.1   Water Pipe Testing

After cleaning, water piping shall be hydrostatically tested at a pressure 
equal to 150 percent of the total system operating pressure for period of 
time sufficient to inspect every joint in the system and in no case less 
than 2 hours.  Leaks shall be repaired and piping retested until test is 
successful.  No loss of pressure shall be allowed.  Leaks shall be repaired 
by rewelding or replacing pipe or fittings.  Caulking of joints will not be 
permitted.  Concealed and insulated piping shall be tested in place before 
concealing.

3.2.2   System Performance Tests

After the foregoing tests have been completed and before each refrigeration 
system is accepted, tests to demonstrate the general operating 
characteristics of all equipment shall be conducted by a registered 
professional engineer or an approved manufacturer's startup representative 
experienced in system startup and testing, at such times as directed.  
Tests shall cover a period of not less than 2 days for each system and 
shall demonstrate that the entire system is functioning in accordance with 
the drawings and specifications.  Corrections and adjustments shall be made 
as necessary and tests shall be re-conducted to demonstrate that the entire 
system is functioning as specified.

3.3   INSPECTIONS

At the conclusion of the one year period, the cooling tower and condenser 
shall be inspected for problems due to corrosion, scale, and biological 
growth.  If the cooling tower and condenser are found not to conform to the 
manufacturers recommended conditions, and the water treatment company 
recommendations have been followed; the water treatment company shall 
provide all chemicals and labor for cleaning or repairing the equipment as 
required by the manufacturer's recommendations.

3.4   MANUFACTURER'S FIELD SERVICE

The services of a factory-trained representative shall be provided for 1 day.  
The representative shall advise on the following:

a.  Hermetic machines:

(1)  Testing hermetic water-chilling unit under pressure for 
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refrigerant leaks; evacuation and dehydration of machine to an 
absolute pressure of not over 300 microns.

(2)  Charging the machine with refrigerant.

(3)  Starting the machine.

b.  Absorption Units:

(1)  Testing and evacuation.

(2)  Charging the machine with refrigerant.

(3)  Starting the machine.

3.5   CLEANING AND ADJUSTING

3.5.1   Piping

Pipes shall be cleaned free of scale and thoroughly flushed of all foreign 
matter.  A temporary bypass shall be provided for all water coils to 
prevent flushing water from passing through coils.  Strainers and valves 
shall be thoroughly cleaned.  Prior to testing and balancing, air shall be 
removed from all water systems by operating the air vents.  Temporary 
measures, such as piping the overflow from vents to a collecting vessel 
shall be taken to avoid water damage during the venting process.  Air vents 
shall be plugged or capped after the system has been vented.

3.5.2   Equipment

Equipment shall be wiped clean, with all traces of oil, dust, dirt, or 
paint spots removed.  Temporary filters shall be provided for all fans that 
are operated during construction, and new filters shall be installed after 
all construction dirt has been removed from the building.  System shall be 
maintained in this clean condition until final acceptance.  Bearings shall 
be properly lubricated with oil or grease as recommended by the 
manufacturer.  Belts shall be tightened to proper tension.  Control valves 
and other miscellaneous equipment requiring adjustment shall be adjusted to 
setting indicated or directed.  Fans shall be adjusted to the speed 
indicated by the manufacturer to meet specified conditions.

3.6   DEMONSTRATIONS

Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total 4 hours of normal working time and start after the system is 
functionally completed but prior to final acceptance tests.  The field 
instructions shall cover all of the items contained in the Operation and 
Maintenance Manuals as well as demonstrations of routine maintenance 
operations.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 15895

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
02/94

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 350 (1986) Sound Rating of Non-Ducted Indoor 
Air-Conditioning Equipment

ARI 410 (1991) Forced-Circulation Air-Cooling and 
Air-Heating Coils

ARI 430 (1989) Central-Station Air-Handling Units

ARI 440 (1993) Room Fan-Coil and Unit Ventilator

ARI 445 (1987; R 1993) Room Air-Induction Units

ARI 880 (1990) Air Terminals

ARI Guideline D (1987) Application and Installation of 
Central Station Air-Handling Units

AIR CONDITIONING CONTRACTORS OF AMERICA (ACCA)

ACCA Manual 4 (1990) Installation Techniques for 
Perimeter Heating & Cooling; 11th Edition

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans 
for Rating

AMCA 300 (1996) Reverberant Room Method for Sound 
Testing of Fans

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABEMA)

ABEMA 9 (1990) Load Ratings and Fatigue Life for 
Ball Bearings

ABEMA 11 (1990) Load Ratings and Fatigue Life for 
Roller Bearings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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ANSI S12.32 (1990) Precision Methods for the 
Determination of Sound Power Levels of 
Discrete-Frequency and Narrow-Band Noise 
Sources in Reverberation Rooms

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 106 (1995) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 181 (1995b) Forgings, Carbon Steel, for 
General-Purpose Piping

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts 
and Nuts

ASTM A 193 (1996) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 234 (1996) Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and 
Elevated Temperatures

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 733 (1993) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM A 924 (1995) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 75 (1995a) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM B 650 (1995) Electrodeposited Engineering 
Chromium Coatings of Ferrous Substrates

ASTM C 916 (1985; R 1990) Adhesives for Duct Thermal 
Insulation
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ASTM C 1071 (1991) Thermal and Acoustical Insulation 
(Glass Fiber, Duct Lining Material)

ASTM D 520 (1984; R 1989) Zinc Dust Pigment

ASTM D 1384 (1994) Corrosion Test for Engine Coolants 
in Glassware

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 1785 (1994) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2000 (1996) Rubber Products in Automotive 
Applications

ASTM D 2466 (1994a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2564 (1993) Solvent Cements for Poly(Vinyl 
Chloride)(PVC) Plastic Piping Systems

ASTM D 2855 (1993) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM D 3359 (1995) Measuring Adhesion by Tape Test

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM E 437 (1992) Industrial Wire Cloth and Screens 
(Square Opening Series)

ASTM F 872 (1984; R 1990) Filter Units, Air 
Conditioning:  Viscous-Impingement Type, 
Cleanable

ASTM F 1199 (1988; R 1993) Cast (All Temperature and 
Pressures) and Welded Pipe Line Strainers 
(150 psig and 150 degrees F Maximum)

ASTM F 1200 (1988; R 1993) Fabricated (Welded) Pipe 
Line Strainers (Above 150 psig and 150 
degrees F)

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND 
AIR-CONDITIONING                ENGINEERS (ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanical 
Refrigeration

ASHRAE 52.1 (1992) Gravimetric and Dust-Spot 
Procedures for Testing Air-Cleaning 
Devices Used in General Ventilation for 
Removing Particulate Matter

ASHRAE 68 (1986) Laboratory Method of Testing 
In-Duct Sound Power Measurement Procedures 
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for Fans

ASHRAE 70 (1991) Method of Testing Rating the 
Performance of Air Outlets and Inlets

ASHRAE 84 (1991) Method of Testing Air-to-Air Heat 
Exchangers

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings, 
Classes 150 and 300

ASME B16.5 (1996) Pipe Flanges and Flanged Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1991) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B16.39 (1986; R 1994) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B31.1 (1995) Power Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV IX (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section IX, Welding 
and Brazing Qualifications

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1987) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1994) Structural Welding Code - Steel

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1419 (Rev D) Filter Element, Air Conditioning 
(Viscous-Impingement and Dry Types, 

Page  4



Replaceable)

EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA-01 (1993) EJMA Standards

INSTITUTE OF ENVIRONMENTAL SCIENCES (IES)

IES RP-CC-001.3 (1993) HEPA and ULPA Filters

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND 
FITTINGS                INDUSTRY (MSS)

MSS SP-25 (1993) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1990) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, Socket 
Welding, Solder Joint, Grooved and Flared 
Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3) Motors and 
Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NFPA 96 (1994) Installation of Equipment for the 
Removal of Smoke and Grease-Laden Vapors 
from Commercial Cooking Equipment

NORTH AMERICAN INSULATION MANUFACTURERS ASSOCIATION (NAIMA)

NAIMA-01 (1993) Fibrous Glass Duct Construction 
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Standards

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL 
ASSOCIATION                (SMACNA)

SMACNA-01 (1975) Accepted Industry Practice for 
Industrial Duct Construction

SMACNA-05 (1992) Fire, Smoke and Radiation Damper 
Installation Guide for HVAC Systems

SMACNA-06 (1995) HVAC Duct Construction Standards - 
Metal and Flexible

SMACNA-10 (1985) HVAC Air Duct Leakage Test Manual

UNDERWRITERS LABORATORIES (UL)

UL-01 (1996; Supple) Building Materials Directory

UL-03 (1996; Supple) Electrical Construction 
Materials Directory

UL-05 (1996) Fire Resistance Directory

UL 94 (1996) Tests for Flammability of Plastic 
Materials for Parts in Devices and 
Appliances

UL 181 (1996; Rev Oct 1996) Factory-Made Air 
Ducts and Air Connectors

UL 214 (1993) Tests for Flame-Propagation of 
Fabrics and Films

UL 555 (1995) Fire Dampers

UL 586 (1996) High-Efficiency, Particulate, Air 
Filter Units

UL 705 (1994; Rev thru Mar 1996) Power Ventilators

UL 723 (1993; Rev Apr 1994) Test for Surface 
Burning Characteristics of Building 
Materials

UL 900 (1994) Test Performance of Air Filter Units

UL 1995 (1995) Heating and Cooling Equipment

1.2   COORDINATION OF TRADES   Ductwork, piping offsets, fittings, and 
accessories shall be furnished as   required to provide a complete 
installation and to eliminate interference   with other construction.

1.3   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variations, dirt and dust, or 
other contaminants.
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1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Components and Equipment Data; GA.

Manufacturer's catalog data shall be included with the detail drawings for 
the following items.  The data shall be highlighted to show model, size, 
options, etc., that are intended for consideration.  Data shall be adequate 
to demonstrate compliance with contract requirements for the following:

a.  Piping Components

b.  Ductwork Components

c.  Air Systems Equipment

d.  Air Handling Units

e.  Terminal Units

SD-04 Drawings

Air Supply, Distribution, Ventilation, and Exhaust Equipment; GA.

Drawings shall consist of equipment layout including assembly and 
installation details and electrical connection diagrams; ductwork layout 
showing the location of all supports and hangers, typical hanger details, 
gauge reinforcement, reinforcement spacing rigidity classification, and 
static pressure and seal classifications; and piping layout showing the 
location of all guides and anchors, the load imposed on each support or 
anchor, and typical support details.  Drawings shall include any 
information required to demonstrate that the system has been coordinated 
and will properly function as a unit and shall show equipment relationship 
to other parts of the work, including clearances required for operation and 
maintenance.

SD-06 Instructions

Test Procedures; GA.

Proposed test procedures for piping hydrostatic test, ductwork leak test, 
and performance tests of systems, at least 2 weeks prior to the start of 
related testing.

System Diagrams; GA.

Proposed diagrams, at least 2 weeks prior to start of related testing.  
System diagrams that show the layout of equipment, piping, and ductwork, 
and typed condensed operation manuals explaining preventative maintenance 
procedures, methods of checking the system for normal, safe operation, and 
procedures for safely starting and stopping the system shall be framed 
under glass or laminated plastic.  After approval, these items shall be 
posted where directed.

SD-07 Schedules
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Test Schedules; GA.

Proposed test schedules for hydrostatic test of piping, ductwork leak test, 
and performance tests, at least 2 weeks prior to the start of related 
testing.

Field Training Schedule; GA.

Proposed schedule for field training, at least 2 weeks prior to the start 
of related training.

SD-08 Statements

Similar Services; GA.

Statement demonstrating successful completion of similar services on at 
least 5 projects of similar size and scope, at least 2 weeks prior to 
submittal of other items required by this section.

SD-09 Reports

Test Reports; GA.

Test reports for the piping hydrostatic test, ductwork leak test, and 
performance tests in booklet form, upon completion of testing.  Reports 
shall document phases of tests performed including initial test summary, 
repairs/adjustments made, and final test results.

SD-13 Certificates

Bolts; GA.

Written certification from the bolt manufacturer that the bolts furnished 
comply with the requirements of this specification.  The certification 
shall include illustrations of product markings, and the number of each 
type of bolt to be furnished.

SD-19 Operation and Maintenance Manuals

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Components and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacturing of products that are of a similar 
material, design and workmanship.  The standard products shall have been in 
satisfactory commercial or industrial use for 2 years before bid opening.  
The 2-year experience shall include applications of components and 
equipment under similar circumstances and of similar size.  The 2 years 
must be satisfactorily completed by a product which has been sold or is 
offered for sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures.  Products having less than a 2-year 
field service record will be acceptable if a certified record of 
satisfactory field operation, for not less than 6000 hours exclusive of the 
manufacturer's factory tests, can be shown.  The equipment items shall be 
supported by a service organization.

2.2   ASBESTOS PROHIBITION

Asbestos and asbestos-containing products shall not be used.
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2.3   NAMEPLATES

Equipment shall have a nameplate that identifies the manufacturer's name, 
address, type or style, model or serial number, and catalog number.

2.4   EQUIPMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and 
other rotating parts exposed to personnel contact shall be fully enclosed 
or guarded according to OSHA requirements.  High temperature equipment and 
piping exposed to contact by personnel or where it creates a potential fire 
hazard shall be properly guarded or covered with insulation of a type 
specified.  

2.5   PIPING COMPONENTS

2.5.1   Steel Pipe

Steel pipe shall conform to ASTM A 53, Schedule 40, Grade A or B, Type E or 
S.

2.5.2   Joints and Fittings For Steel Pipe

Joints shall be welded, flanged, threaded, or grooved as indicated.  If not 
otherwise indicated, piping  1 inch and smaller shall be threaded; piping 
larger than  1 inch and smaller than  3 inches shall be either threaded, 
grooved, or welded; and piping  3 inches and larger shall be grooved, 
welded, or flanged.  Rigid grooved mechanical joints and fittings may only 
be used in serviceable aboveground locations where the temperature of the 
circulating medium does not exceed  230 degrees F.  Flexible grooved joints 
shall be used only as a flexible connector with grooved pipe system.  
Unless otherwise specified, grooved piping components shall meet the 
corresponding criteria specified for the similar welded, flanged, or 
threaded component specified herein.  The manufacturer of each fitting 
shall be permanently identified on the body of the fitting according to MSS 
SP-25.

2.5.2.2   Flanged Joints and Fittings

Flanges shall conform to ASTM A 181 and ASME B16.5, Class 150.  Gaskets 
shall be nonasbestos compressed material according to ASME B16.21,  1/16 
inch thickness, full face or self-centering flat ring type.  The gaskets 
shall contain aramid fibers bonded with styrene butadiene rubber (SBR) or 
nitrile butadiene rubber (NBR).  Bolts, nuts, and bolt patterns shall 
conform to ASME B16.5.  Bolts shall be high or intermediate strength 
material conforming to ASTM A 193.

2.5.2.3   Threaded Joints and Fittings

Threads shall conform to ASME B1.20.1.  Unions shall conform to ASME B16.39, 
Class 150.  Nipples shall conform to ASTM A 733.  Malleable iron fittings 
shall conform to ASME B16.3, type as required to match piping.

2.5.2.4   Dielectric Unions and Flanges

Dielectric unions shall have the tensile strength and dimensional 
requirements specified.  Unions shall have metal connections on both ends 
threaded to match adjacent piping.  Metal parts of dielectric unions shall 
be separated with a nylon insulator to prevent current flow between 
dissimilar metals.  Unions shall be suitable for the required operating 
pressures and temperatures.  Dielectric flanges shall provide the same 
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pressure ratings as standard flanges and provide complete electrical 
isolation.

2.5.2.5   Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than  125 psig service 
and shall be the product of the same manufacturer.  Fitting and coupling 
houses shall be malleable iron conforming to ASTM A 47, Grade 32510; 
ductile iron conforming to ASTM A 536, Grade 65-45-12; or steel conforming 
to ASTM A 106, Grade B or ASTM A 53.  Gaskets shall be molded synthetic 
rubber with central cavity, pressure responsive configuration and shall 
conform to ASTM D 2000 Grade No.  2CA615A15B44F17Z for circulating medium 
up to  230 degrees F or Grade No.  M3BA610A15B44Z for circulating medium up 
to  200 degrees F.  Grooved joints shall conform to AWWA C606.  Coupling 
nuts and bolts shall be steel and shall conform to ASTM A 183.

2.5.3   Copper Tube

Copper tube shall conform to ASTM B 88, Type K or L.

2.5.4   Joints and Fittings For Copper Tube

Wrought copper and bronze solder-joint pressure fittings shall conform to 
ASME B16.22 and ASTM B 75.  Cast copper alloy solder-joint pressure 
fittings shall conform to ASME B16.18.  Cast copper alloy fittings for 
flared copper tube shall conform to ASME B16.26 and ASTM B 62.  Brass or 
bronze adapters for brazed tubing may be used for connecting tubing to 
flanges and to threaded ends of valves and equipment.  Extracted brazed tee 
joints produced with an acceptable tool and installed as recommended by the 
manufacturer may be used.

2.5.5   Valves

Valves shall be Class 125 and shall be suitable for the intended 
application.  Valves shall meet the material, fabrication and operating 
requirements of ASME B31.1.  Chain operators shall be provided for valves 
located  10 feet or higher above the floor.  Valves in sizes larger than  1 
inch and used on steel pipe systems, may be provided with rigid grooved 
mechanical joint ends.  Such grooved end valves shall be subject to the 
same requirements as rigid grooved mechanical joints and fittings and, 
shall be provided by the same manufacturer as the grooved pipe joint and 
fitting system.

2.5.5.1   Gate Valves

Gate valves  2-1/2 inches and smaller shall conform to MSS SP-80 and shall 
be bronze with rising stem and threaded, solder, or flanged ends.  Gate 
valves  3 inches and larger shall conform to MSS SP-70 and shall be cast 
iron with bronze trim, outside screw and yoke, and flanged or threaded ends.

2.5.5.2   Globe Valves

Globe valves  2-1/2 inches and smaller shall conform to MSS SP-80, bronze, 
threaded, soldered, or flanged ends.  Globe valves  3 inches and larger 
shall conform to MSS SP-85 and shall be cast iron with bronze trim and 
flanged, or threaded ends.

2.5.5.3   Check Valves

Check valves  2-1/2 inches and smaller shall conform to MSS SP-80 and shall 
be bronze with threaded, soldered, or flanged ends.  Check valves  3 inches 
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and larger shall conform to MSS SP-71 and shall be cast iron with bronze 
trim and flanged or threaded ends.

2.5.5.4   Angle Valves

Angle valves  2-1/2 inches and smaller shall conform to MSS SP-80 and shall 
be bronze with threaded, soldered, or flanged ends.  Angle valves  3 inches 
and larger shall conform to MSS SP-85 and shall be cast iron with bronze 
trim and flanged, or threaded ends.

2.5.5.5   Ball Valves

Ball valves  1/2 inch and larger shall conform to MSS SP-72 or MSS SP-110, 
and shall be ductile iron or bronze with threaded, soldered, or flanged 
ends.

2.5.5.7   Balancing Valves

Balancing valves  2 inches or smaller shall be bronze with NPT connections 
for black steel pipe and brazed connections for copper tubing.  Valves  1 
inch or larger may be all iron with threaded or flanged ends.  The valves 
shall have a square head or similar device and an indicator arc and shall 
be designed for 250 degrees F.  Iron valves shall be lubricated, 
nonlubricated, or tetrafluoroethylene resin-coated plug valves.  In lieu of 
plug valves, ball valves may be used.  Plug valves and ball valves  8 inches
 or larger shall be provided with manual gear operators with position 
indicators.  In lieu of balancing valves specified, automatic flow control 
valves may be provided to maintain constant flow, and shall be designed to 
be sensitive to pressure differential across the valve to provide the 
required opening.  Valves shall be selected for the flow required and 
provided with a permanent nameplate or tag carrying a permanent record of 
the factory-determined flow rate and flow control pressure levels.  Valves 
shall control the flow within 5 percent of the tag rating.  Valves shall be 
suitable for the maximum operating pressure of  125 psig or 150 percent of 
the system operating pressure, whichever is the greater.  Where the 
available system pressure is not adequate to provide the minimum pressure 
differential that still allows flow control, the system pump head 
capability shall be appropriately increased.  Where flow readings are 
provided by remote or portable meters, valve bodies shall be provided with 
tapped openings and pipe extensions with shutoff valves outside of pipe 
insulation.  The pipe extensions shall be provided with quick connecting 
hose fittings for a portable meter to measure the pressure differential 
across the automatic flow control valve.  A portable meter furnished with 
accessory kit as recommended by the automatic valve manufacturer shall be 
provided.  Automatic flow control valve specified may be substituted for 
venturi tubes or orifice plate flow measuring devices.

2.5.5.8   Air Vents

Manual air vents shall be brass or bronze valves or cocks suitable for 
pressure rating of piping system and furnished with threaded plugs or 
caps.  Automatic air vents shall be float type, cast iron, stainless steel, 
or forged steel construction, suitable for pressure rating of piping system.

2.5.6   Strainers

Strainer shall be in accordance with ASTM F 1199, except as modified 
herein.  Strainer shall be the cleanable, basket  or "Y" type, the same 
size as the pipeline.  The strainer bodies shall be fabricated of cast iron 
with bottoms drilled, and tapped.  The bodies shall have arrows clearly 
cast on the sides indicating the direction of flow.  Each strainer shall be 
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equipped with removable cover and sediment screen.  The screen shall be 
made of minimum  22 gaugebrass sheet, with small perforations numbering not 
less than  400 per square inch to provide a net free area through the 
basket of at least 3,300 times that of the entering pipe.  The flow shall 
be into the screen and out through the perforations.

2.5.7   Chilled Water System Accessories

Chilled water system accessories such as pumps, and expansion tanks shall 
be as specified in Section 15650 CENTRAL REFRIGERATED AIR CONDITIONING 
SYSTEM.

2.5.8   Water Heating System Accessories

Water heating accessories such as expansion tanks shall be as specified in 
Section 15569 WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH.

2.5.10   Backflow Preventers

Backflow preventers shall be according to Section 15400 PLUMBING, GENERAL 
PURPOSE.

2.5.11   Flexible Pipe Connectors

Flexible pipe connectors shall be designed for  125 psi or  150 psi service 
as appropriate for the static head plus the system head, and  250 degrees F,
 230 degrees F for grooved end flexible connectors.  The flexible section 
shall be constructed of rubber, tetrafluoroethylene resin, or 
corrosion-resisting steel, bronze, monel, or galvanized steel.  The 
flexible section shall be suitable for intended service with end 
connections to match adjacent piping.  Flanged assemblies shall be equipped 
with limit bolts to restrict maximum travel to the manufacturer's standard 
limits.  Unless otherwise indicated, the length of the flexible connectors 
shall be as recommended by the manufacturer for the service intended.  
Internal sleeves or liners, compatible with circulating medium, shall be 
provided when recommended by the manufacturer.  Covers to protect the 
bellows shall be provided where indicated.

2.5.12   Pressure Gauges

Gauges shall conform to ASME B40.1 and shall be provided with throttling 
type needle valve or a pulsation dampener and shut-off valve.  Gauge shall 
be a minimum of  3-1/2 inches in diameter and shall have a range from  0 
psig to approximately 1.5 times the maximum system working pressure.

2.5.13   Thermometers

Thermometers shall have brass, malleable iron, or aluminum alloy case and 
frame, clear protective face, permanently stabilized glass tube with 
indicating-fluid column, white face, black numbers, and a  9 inch scale, 
and shall have rigid stems with straight, angular, or inclined pattern.

2.5.14   Escutcheons

Escutcheons shall be chromium-plated iron or chromium-plated brass, either 
one piece or split pattern, held in place by internal spring tension or 
setscrews.

2.5.15   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.
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2.5.16   Expansion Joints

2.5.16.1   Slip Joints

Expansion joints shall provide for either single or double slip of the 
connected pipes, as required or indicated, and for not less than the 
traverse indicated.  The joints shall be designed for working temperature 
and pressure suitable for the application, but not less than  150 psig, and 
shall be according to applicable requirements of EJMA-01 and ASME B31.1.   
End connections shall be flanged or beveled for welding as indicated.  
Joint shall be provided with an anchor base where required or indicated.  
Where adjoining pipe is carbon steel, the sliding slip shall be seamless 
steel plated with a minimum of  2 mils of hard chrome according to ASTM B 
650.  All joint components shall be suitable for the intended service.  
Initial setting shall be made according to the manufacturer's 
recommendations to compensate for ambient temperature at time of 
installation.  Pipe alignment guides shall be installed as recommended by 
the joint manufacturer, but in any case shall be not more than  5 feet from 
expansion joint except that in lines  4 inches or smaller, guides shall be 
installed not more than  2 feet from the joint.  Service outlets shall be 
provided where indicated.

2.5.16.2   Flexible Ball Joints

Flexible ball joints shall conform to EJMA-01 and ASME B31.1 and be 
constructed of alloys as appropriate for the service intended.  Where so 
indicated, the ball joint shall be designed for packing injection under 
full line pressure to contain leakage.  The joint ends shall be threaded to 
 2 inches only, grooved, flanged, or beveled for welding as indicated or 
required and shall be capable of absorbing a minimum of 15-degree angular 
flex and 360 degree rotation.  Balls and sockets shall be suitable for the 
intended service.  The exterior spherical surface of carbon steel balls 
shall be plated with mils of hard chrome according to ASTM B 650.  The ball 
type joints shall be designed and constructed according to EJMA-01 and ASME 
B31.1 where applicable.  Where required, flanges shall conform to ASME B16.5.

2.5.16.3   Bellows Type Joints

Bellows type joints shall be flexible, guided expansion joints.  The 
expansion element shall be stabilized corrosion resistant steel.  Bellows 
type expansion joints shall conform to the applicable requirements of 
EJMA-01 with internal sleeves.  Guiding of piping on both sides of 
expansion joint shall be according to the published recommendations of the 
manufacturer of the expansion joint.  The joints shall be designed for the 
working temperature and pressure suitable for the application but not less 
than  150 psig.

2.5.17   Insulation

Shop and field applied insulation shall be as specified in Section 15250 
THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.5.18   Condensate Drain Lines

Condensate drainage shall be provided for each item of equipment that 
generates condensate as specified for drain, waste, and vent piping systems 
in Section 15400 PLUMBING, GENERAL PURPOSE.

2.6   ELECTRICAL WORK

Electrical motor-driven equipment specified shall be provided complete with 
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motor, motor starter, and controls.  Unless otherwise specified, electric 
equipment, including wiring and motor efficiencies, shall be according to 
Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical characteristics and 
enclosure type shall be as shown.  Unless otherwise indicated, motors of  1 
hp and above shall be high efficiency type.  Motor starters shall be 
provided complete with thermal overload protection and other appurtenances 
necessary.  Each motor shall be according to NEMA MG 1 and shall be of 
sufficient size to drive the equipment at the specified capacity without 
exceeding the nameplate rating of the motor.  Manual or automatic control 
and protective or signal devices required for the operation specified, and 
any control wiring required for controls and devices, but not shown, shall 
be provided. 

2.7   CONTROLS

Controls shall be provided as specified in Section 15974 BUILDING 
AUTOMATION & CONTROL SYSTEMS.

2.8   DUCTWORK COMPONENTS

2.8.1   Metal Ductwork

All aspects of metal ductwork construction, including all fittings and 
components, shall comply with SMACNA-06 unless otherwise specified.  Elbows 
shall be radius type with a centerline radius of 1-1/2 times the width or 
diameter of the duct where space permits.  Otherwise, elbows having a 
minimum radius equal to the width or diameter of the duct or square elbows 
with factory fabricated turning vanes may be used.  Static pressure Class  
1/2, 1, and 2 inch w.g. ductwork shall meet the requirements of Seal Class 
C.  Class  3 through 10 inchshall meet the requirements of Seal Class A.  
Sealants shall conform to fire hazard classification specified in Section 
15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS.  Pressure sensitive tape 
shall not be used as a sealant.  Spiral lock seam duct, and flat oval shall 
be made with duct sealant and locked with not less than 3 equally spaced 
drive screws or other approved methods indicated in SMACNA-06.  The sealant 
shall be applied to the exposed male part of the fitting collar so that the 
sealer will be on the inside of the joint and fully protected by the metal 
of the duct fitting.  One brush coat of the sealant shall be applied over 
the outside of the joint to at least  2 inch band width covering all screw 
heads and joint gap.  Dents in the male portion of the slip fitting collar 
will not be acceptable.  Outdoor air intake ducts and plenums shall be 
fabricated with watertight soldered or brazed joints and seams.

2.8.1.1   Transitions

Diverging air flow transitions shall be made with each side pitched out a 
maximum of 15 degrees, for an included angle of 30 degrees.  Transitions 
for converging air flow shall be made with each side pitched in a maximum 
of 30 degrees, for an included angle of 60 degrees, or shall be as 
indicated.  Factory-fabricated reducing fittings for systems using round 
duct sections when formed to the shape of the ASME short flow nozzle, need 
not comply with the maximum angles specified.

2.8.1.3   Insulated Nonmetallic Flexible Duct Runouts

Flexible duct runouts shall be used only where indicated.  Runout length 
shall be as shown on the drawings, but shall in no case exceed 10 feet.  
Runouts shall be preinsulated, factory fabricated, and shall comply with 
NFPA 90A and UL 181.  Either field or factory applied vapor barrier shall 
be provided.  Where coil induction or high velocity units are supplied with 
vertical air inlets, a streamlined and vaned and mitered elbow transition 
piece shall be provided for connection to the flexible duct or hose.  The 
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last elbow to these units, other than the vertical air inlet type, shall be 
a die-stamped elbow and not a flexible connector.  Insulated flexible 
connectors may be used as runouts.  The insulated material and vapor 
barrier shall conform to the requirements of Section 15250 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.  The insulation material surface shall 
not be exposed to the air stream.

2.8.1.4   General Service Duct Connectors

A flexible duct connector approximately  6 inches in width shall be 
provided where sheet metal connections are made to fans or where ducts of 
dissimilar metals are connected.  For round/oval ducts, the flexible 
material shall be secured by stainless steel or zinc-coated, iron 
clinch-type draw bands.  For rectangular ducts, the flexible material 
locked to metal collars shall be installed using normal duct construction 
methods.  The composite connector system shall comply with UL 214 and be 
classified as "flame-retarded fabrics" in UL-01.

2.8.3   Ductwork Accessories

2.8.3.1   Duct Access Doors

Access doors shall be provided in ductwork and plenums where indicated and 
at all air flow measuring primaries, automatic dampers, fire dampers, 
coils, thermostats, and other apparatus requiring service and inspection in 
the duct system, and unless otherwise shown, shall conform to SMACNA-06.  
Access doors shall be provided upstream and downstream of air flow 
measuring primaries and heating and cooling coils.  Doors shall be minimum  
15 x 18 inches, unless otherwise shown.  Where duct size will not 
accommodate this size door, the doors shall be made as large as 
practicable.  Doors  24 x 24 inches or larger shall be provided with 
fasteners operable from both sides.  Doors in insulated ducts shall be the 
insulated type.

2.8.3.3   Splitters and Manual Balancing Dampers

Splitters and manual balancing dampers shall be furnished with accessible 
operating mechanisms.  Where operators occur in finished portions of the 
building, operators shall be chromium plated with all exposed edges 
rounded.  Splitters shall be operated by quadrant operators or  3/16 inch 
rod brought through the side of the duct with locking setscrew and 
bushing.  Two rods are required on splitters over  8 inches.  Manual volume 
control dampers shall be operated by locking-type quadrant operators.  
Dampers and splitters shall be 2 gauges heavier than the duct in which 
installed.  Unless otherwise indicated, multileaf dampers shall be opposed 
blade type with maximum blade width of  12 inches.  Access doors or panels 
shall be provided for all concealed damper operators and locking 
setscrews.  Unless otherwise indicated, the locking-type quadrant operators 
for dampers, when installed on ducts to be thermally insulated, shall be 
provided with stand-off mounting brackets, bases, or adapters to provide 
clearance between the duct surface and the operator not less than the 
thickness of the insulation.  Stand-off mounting items shall be integral 
with the operator or standard accessory of the damper manufacturer.  Volume 
dampers shall be provided where indicated.

2.8.3.4   Air Deflectors and Branch Connections

Air deflectors shall be provided at duct mounted supply outlets, at takeoff 
or extension collars to supply outlets, at duct branch takeoff connections, 
and at 90 degree elbows, as well as at locations as indicated on the 
drawings or otherwise specified.  Conical branch connections or 45 degree 
entry connections may be used in lieu of deflectors or extractors for 
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branch connections.  All air deflectors, except those installed in 90 
degree elbows, shall be provided with an approved means of adjustment.  
Adjustment shall be made from easily accessible means inside the duct or 
from an adjustment with sturdy lock on the face of the duct.  When 
installed on ducts to be thermally insulated, external adjustments shall be 
provided with stand-off mounting brackets, integral with the adjustment 
device, to provide clearance between the duct surface and the adjustment 
device not less than the thickness of the thermal insulation.  Air 
deflectors shall be factory-fabricated units consisting of curved turning 
vanes or louver blades designed to provide uniform air distribution and 
change of direction with minimum turbulence or pressure loss.  Air 
deflectors shall be factory or field assembled.  Blade air deflectors, also 
called blade air extractors, shall be approved factory fabricated units 
consisting of equalizing grid and adjustable blade and lock.  Adjustment 
shall be easily made from the face of the diffuser or by position 
adjustment and lock external to the duct.  Stand-off brackets shall be 
provided on insulated ducts and are described herein.  Fixed air 
deflectors, also called turning vanes, shall be provided in 90 degree 
elbows.

2.8.4   Duct Sleeves, Framed Prepared Openings, Closure Collars

2.8.4.1   Duct Sleeves

Duct sleeves shall be provided for round ducts  15 inches in diameter or 
less passing through floors, walls, ceilings, or roof, and installed during 
construction of the floor, wall, ceiling, or roof.  Round ducts larger than 
 15 inches in diameter and square, rectangular, and oval ducts passing 
through floors, walls, ceilings, or roof shall be installed through framed 
prepared openings.  The Contractor shall be responsible for the proper size 
and location of sleeves and prepared openings.  Sleeves and framed openings 
are also required where grilles, registers, and diffusers are installed at 
the openings.  Framed prepared openings shall be fabricated from  20 gauge 
galvanized steel, unless otherwise indicated.  Where sleeves are installed 
in bearing walls or partitions, black steel pipe, ASTM A 53, Schedule 20 
shall be used.  Sleeve shall provide  1 inchclearance between the duct and 
the sleeve or  1 inch clearance between the insulation and the sleeve for 
insulated ducts.

2.8.4.2   Framed Prepared Openings

Openings shall have  1 inch clearance between the duct and the opening or  
1 inch clearance between the insulation and the opening for insulated ducts.

2.8.4.3   Closure Collars

Collars shall be fabricated of galvanized sheet metal not less than  4 
inches wide, unless otherwise indicated, and shall be installed on exposed 
ducts on each side of walls or floors where sleeves or prepared openings 
are provided.  Collars shall be installed tight against surfaces.  Collars 
shall fit snugly around the duct or insulation.  Sharp edges of the collar 
around insulated duct shall be ground smooth to preclude tearing or 
puncturing the insulation covering or vapor barrier.  Collars for round 
ducts  15 inches in diameter or less shall be fabricated from  20 gauge 
galvanized steel.  Collars for round ducts larger than  15 inches and 
square, and rectangular ducts shall be fabricated from  18 gaugegalvanized 
steel.  Collars shall be installed with fasteners on maximum  6 inch 
centers, except that not less than 4 fasteners shall be used.

2.8.7   Diffusers, Registers, and Grilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or 
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aluminum and shall distribute the specified quantity of air evenly over 
space intended without causing noticeable drafts, air movement faster than  
50 fpm in occupied zone, or dead spots anywhere in the conditioned area.  
Outlets for diffusion, spread, throw, and noise level shall be as required 
for specified performance.  Performance shall be certified according to 
ASHRAE 70.  Inlets and outlets shall be sound rated and certified according 
to ASHRAE 70.  Sound power level shall be as indicated.  Diffusers and 
registers shall be provided with volume damper with accessible operator, 
unless otherwise indicated; or if standard with the manufacturer, an 
automatically controlled device will be acceptable.  Volume dampers shall 
be opposed blade type for all diffusers and registers, except linear slot 
diffusers.  Linear slot diffusers shall be provided with round or 
elliptical balancing dampers.  Where the inlet and outlet openings are 
located less than  7 feet above the floor, they shall be protected by a 
grille or screen according to NFPA 90A.

2.8.7.1   Diffusers

Diffuser types shall be as indicated.  Ceiling mounted units shall be 
furnished with anti-smudge devices, unless the diffuser unit minimizes 
ceiling smudging through design features.  Diffusers shall be provided with 
air deflectors of the type indicated.  Air handling troffers or combination 
light and ceiling diffusers shall conform to the requirements of UL-03for 
the interchangeable use as cooled or heated air supply diffusers or return 
air units.  Ceiling mounted units shall be installed with rims tight 
against ceiling.  Sponge rubber gaskets shall be provided between ceiling 
and surface mounted diffusers for air leakage control.  Suitable trim shall 
be provided for flush mounted diffusers.  Duct collar connecting the duct 
to diffuser shall be airtight and shall not interfere with volume 
controller.  Return or exhaust units shall be similar to supply diffusers.

2.8.7.2   Registers and Grilles

Units shall be four-way directional-control type, except that return and 
exhaust registers may be fixed horizontal or vertical louver type similar 
in appearance to the supply register face.  Registers shall be provided 
with sponge-rubber gasket between flanges and wall or ceiling.  Wall supply 
registers shall be installed at least  6 inches below the ceiling unless 
otherwise indicated.  Return and exhaust registers shall be located  6 
inches above the floor unless otherwise indicated.  Four-way directional 
control may be achieved by a grille face which can be rotated in 4 
positions or by adjustment of horizontal and vertical vanes.  Grilles shall 
be as specified for registers, without volume control damper.

2.8.8   Louvers

Louvers for installation in exterior walls which are associated with the 
air supply and distribution system shall be as specified in Section 07600 
SHEET METALWORK, GENERAL.

2.8.9   Air Vents and Goosenecks

Air vents and goosenecks shall be fabricated from galvanized steel sheets 
with galvanized structural shapes.  Sheet metal thickness, reinforcement, 
and fabrication shall conform to SMACNA-06.  Louver blades shall be 
accurately fitted and secured to frames.  Edges of louver blades shall be 
folded or beaded for rigidity and baffled to exclude driving rain.  Air 
vents and goosenecks shall be provided with bird screen.

2.8.10   Bird Screens and Frames
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Bird screens shall conform to ASTM E 437, Type I, Class 1, 2 by 2 mesh,  
0.063 inch diameter aluminum wire or  0.031inch diameter stainless steel 
wire.  Frames shall be removable type or stainless steel or extruded 
aluminum.

2.9   AIR SYSTEMS EQUIPMENT

2.9.1   Fans

Fans shall be tested and rated according to AMCA 210.  Fans may be 
connected to the motors either directly or indirectly with V-belt drive.  
V-belt drives shall be designed for not less than 150 percent of the 
connected driving capacity.  Motor sheaves shall be variable pitch for  15 
hp and below and fixed pitch as defined by ARI Guideline D.  Variable pitch 
sheaves shall be selected to drive the fan at a speed which will produce 
the specified capacity when set at the approximate midpoint of the sheave 
adjustment.  When fixed pitch sheaves are furnished, a replaceable sheave 
shall be provided when needed to achieve system air balance.  Motors for 
V-belt drives shall be provided with adjustable rails or bases.  Removable 
metal guards shall be provided for all exposed V-belt drives, and 
speed-test openings shall be provided at the center of all rotating 
shafts.  Fans shall be provided with personnel screens or guards on both 
suction and supply ends, except that the screens need not be provided, 
unless otherwise indicated, where ducts are connected to the fan.  Fan and 
motor assemblies shall be provided with vibration-isolation supports or 
mountings as indicated.  Vibration-isolation units shall be standard 
products with published loading ratings.  Each fan shall be selected to 
produce the capacity required at the fan static pressure indicated.  Sound 
power level shall be as indicated.  The sound power level values shall be 
obtained according to AMCA 300.  Standard AMCA arrangement, rotation, and 
discharge shall be as indicated.

2.9.1.1   Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or 
double-width double-inlet, AMCA Pressure Class I, II, or III as required or 
indicated for the design system pressure.  Impeller wheels shall be rigidly 
constructed, accurately balanced both statically and dynamically.  Fan 
blades may be forward curved, backward-inclined or airfoil design in wheel 
sizes up to  30 inches.  Fan blades for wheels over  30 inches in diameter 
shall be backward-inclined or airfoil design.  Fan wheels over  36 inches 
in diameter shall have overhung pulleys and a bearing on each side of the 
wheel.  Fan wheels  36 inches or less in diameter may have one or more 
extra long bearings between the fan wheel and the drive.  Bearings shall be 
sleeve type, self-aligning and self-oiling with oil reservoirs, or 
precision self-aligning roller or ball-type with accessible grease fittings 
or permanently lubricated type.  Grease fittings shall be connected to 
tubing and serviceable from a single accessible point.  Bearing life shall 
be L50 rated at not less than 200,000 hours as defined by ABEMA 9 and ABEMA 
11.  Fan shafts shall be steel, accurately finished, and shall be provided 
with key seats and keys for impeller hubs and fan pulleys.  Each fan outlet 
shall be of ample proportions and shall be designed for the attachment of 
angles and bolts for attaching flexible connections.  Inlet vanes shall be 
provided on suction inlets.  Motors, unless otherwise indicated, shall not 
exceed 1800 rpm and shall have dripproof enclosures.  Motor starters shall 
be magnetic type with general-purpose enclosure.  

2.9.1.2   In-Line Centrifugal Fans

In-line fans shall have centrifugal backward inclined blades, stationary 
discharge conversion vanes, internal and external belt guards, and 
adjustable motor mounts.  Fans shall be mounted in a welded tubular 
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casing.  Air shall enter and leave the fan axially.  Inlets shall be 
streamlined with conversion vanes to eliminate turbulence and provide 
smooth discharge air flow.  Fan bearings and drive shafts shall be enclosed 
and isolated from the air stream.  Fan bearings shall be sealed against 
dust and dirt and shall be permanently lubricated, and shall be precision 
self aligning ball or roller type.  Bearing life shall be L50 rated at not 
less than 200,000 hours as defined by ABEMA 9 and ABEMA 11.  Motors shall 
have open enclosure. Motor starters shall be magnetic general-purpose 
enclosures. Remote manual switch with pilot indicating light shall be 
provided where indicated.

2.9.2   Coils

Coils shall be fin-and-tube type constructed of seamless copper tubes and 
aluminum fins mechanically bonded or soldered to the tubes.  Copper tube 
wall thickness shall be a minimum of  0.016 inches.  Aluminum fins shall be 
 0.0055 inch minimum thickness.  Casing and tube support sheets shall be 
not lighter than 16 gauge galvanized steel, formed to provide structural 
strength.  When required, multiple tube supports shall be provided to 
prevent tube sag.  Each coil shall be tested at the factory under water at 
not less than  400 psi air pressure and shall be suitable for  200 psi 
working pressure.  Coils shall be mounted for counterflow service.  Coils 
shall be rated and certified according to ARI 410.

2.9.2.2   Water Coils

Water coils shall be installed with a pitch of not less than  1/8 inch per 
foot of the tube length toward the drain end.  Headers shall be constructed 
of cast iron, welded steel or copper.  Each coil shall be provided with a 
plugged vent and drain connection extending through the unit casing.

2.9.3   Air Filters

Air filters shall be listed according to requirements of UL 900, except 
high efficiency particulate air filters of 99.97 percent efficiency by the 
DOP Test method shall be as listed under the Label Service and shall meet 
the requirements of UL 586.

2.9.3.1   Extended Surface Pleated Panel Filters

Filters shall be  2 inch depth, sectional, disposable type of the size 
indicated and shall have an average efficiency of 25 to 30 percent when 
tested according to ASHRAE 52.1.  Initial resistance at  500 feet per minute
 shall not exceed  0.36 inches water gauge.  Filters shall be UL Class 2.  
Media shall be nonwoven cotton and synthetic fiber mat.  A wire support 
grid bonded to the media shall be attached to a moisture resistant 
fiberboard frame.  All four edges of the filter media shall be bonded to 
the inside of the frame to prevent air bypass and increase rigidity.

2.9.3.10   Filter Gauges

Filter gauges shall be dial type, diaphragm actuated draft and shall be 
provided for all filter stations, including those filters which are 
furnished as integral parts of factory fabricated air handling units.  
Gauges shall be at least  3-7/8 inches in diameter, shall have white dials 
with black figures, and graduations, and shall have a minimum range of 1 
inch beyond the specified final resistance for the filter bank on which 
each gauge is applied.  Each gauge shall incorporate a screw operated zero 
adjustment and shall be furnished complete with two static pressure tips 
with integral compression fittings, two molded plastic vent valves, two  5 
foot minimum lengths of  1/4 inch diameter vinyl tubing, and all hardware 
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and accessories for gauge mounting.

2.10   AIR HANDLING UNITS

2.10.2   Factory-Fabricated Air Handling Units

Units shall be single-zone draw-through type as indicated.  Units shall 
include fans, coils, airtight insulated casing, adjustable V-belt drives, 
belt guards for externally mounted motors, access sections where indicated, 
combination sectional filter-mixing box, vibration-isolators, and 
appurtenances required for specified operation.  Vibration isolators shall 
be as indicated.  Each air handling unit shall have physical dimensions 
suitable to fit space allotted to the unit and shall have the capacity 
indicated.  Air handling unit shall have published ratings based on tests 
performed according to ARI 430.

2.10.2.1   Casings

Casing sections shall be single wall type as indicated, constructed of a 
minimum 18 gauge galvanized steel, or 18 gauge steel outer casing protected 
with a corrosion resistant paint finish according to paragraph FACTORY 
PAINTING.  Casing shall be designed and constructed with an integral 
structural steel frame such that exterior panels are non-load bearing.  
Exterior panels shall be individually removable.  Removal shall not affect 
the structural integrity of the unit.  Casings shall be provided with 
inspection doors, access sections, and access doors as indicated.  
Inspection and access doors shall be insulated, fully gasketed, double-wall 
type, of a minimum  18 gauge outer and  20 gauge inner panels.  Doors shall 
be rigid and provided with heavy duty hinges and latches.  Inspection doors 
shall be a minimum  12 inches wide by  12 inches high.  Access doors shall 
be minimum  24 inches wide and shall be the full height of the unit casing 
or a minimum of  6 ft., whichever is less.  Access Sections shall be 
according to paragraph AIR HANDLING UNITS.  Drain pan shall be 
double-bottom type constructed of 16 gauge galvanized steel, pitched to the 
drain connection.  Drain pans shall be constructed water tight, treated to 
prevent corrosion, and designed for positive condensate drainage.  When 2 
or more cooling coils are used, with one stacked above the other, 
condensate from the upper coils shall not flow across the face of lower 
coils.  Intermediate drain pans or condensate collection channels and 
downspouts shall be provided, as required to carry condensate to the unit 
drain pan out of the air stream and without moisture carryover.  Each 
casing section handling conditioned air shall be insulated with not less 
than  1 inch thick,  1-1/2 pound density coated fibrous glass material 
having a thermal conductivity not greater than  0.23 Btu/hr-sf-F.  Factory 
applied fibrous glass insulation shall conform to ASTM C 1071, except that 
the minimum thickness and density requirements do not apply, and shall meet 
the requirements of NFPA 90A.  Foam-type insulation is not acceptable.  
Foil-faced insulation shall not be an acceptable substitute for use on 
double-wall access doors and inspections doors.  Duct liner material, 
coating, and adhesive shall conform to fire-hazard requirements specified 
in Section 15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS.  Exposed 
insulation edges and joints where insulation panels are butted together 
shall be protected with a metal nosing strip or shall be coated to conform 
to meet erosion resistance requirements of ASTM C 1071.  A latched and 
hinged inspection door, shall be provided in the fan and coil sections.  

2.10.2.2   Heating and Cooling Coils

Coils shall be provided as specified in paragraph AIR SYSTEMS EQUIPMENT, 
for types indicated.

2.10.2.4   Air Filters
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Air filters shall be as specified in paragraph AIR SYSTEMS EQUIPMENT for 
types and thickness indicated.

2.10.2.5   Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate 
scroll.  Fans and shafts shall be dynamically balanced prior to 
installation into air handling unit, then the entire fan assembly shall be 
statically and dynamically balanced at the factory after it has been 
installed in the air handling unit.  Fans shall be mounted on steel shafts 
accurately ground and finished.  Fan bearings shall be sealed against dust 
and dirt and shall be precision self-aligning ball or roller type.  Bearing 
life shall be L50 rated at not less than 200,000 hours as defined by ABEMA 9
 and ABEMA 11.  Bearings shall be permanently lubricated or lubricated type 
with lubrication fittings readily accessible at the drive side of the 
unit.  Bearings shall be supported by structural shapes, or die formed 
sheet structural members, or support plates securely attached to the unit 
casing.  Bearings may not be fastened directly to the unit sheet metal 
casing.  Fans and scrolls shall be furnished with coating indicated.  Fans 
shall be driven by a unit-mounted or a floor-mounted motor connected to 
fans by V-belt drive complete with belt guard for externally mounted 
motors.  Belt guards shall be the three sided enclosed type with solid or 
expanded metal face.  Belt drives shall be designed for not less than a 1.3 
service factor based on motor nameplate rating.  Motor sheaves shall be 
variable pitch for  25 hp and below and fixed pitch above  25 hp as defined 
by ARI Guideline D.  Where fixed sheaves are required, variable pitch 
sheaves may be used during air balance, but shall be replaced with an 
appropriate fixed sheave after air balance is completed.  Variable pitch 
sheaves shall be selected to drive the fan at a speed that will produce the 
specified capacity when set at the approximate midpoint of the sheave 
adjustment.  Motors for V-belt drives shall be provided with adjustable 
bases.  Fan motors shall have open enclosures.  Motor starters shall be 
magnetic type with general-purpose enclosure.  Unit fan or fans shall be 
selected to produce the required capacity at the fan static pressure.  
Sound power level shall be as indicated.  The sound power level values 
shall be obtained according to AMCA 300 or ASHRAE 68.

2.10.2.6   Access Sections and Filter/Mixing Boxes

Access sections shall be provided where indicated and shall be furnished 
with access doors as shown.  Access sections and filter/mixing boxes shall 
be constructed in a manner identical to the remainder of the unit casing 
and shall be equipped with access doors.  Mixing boxes shall be designed to 
minimize air stratification and to promote thorough mixing of the air 
streams.

2.10.2.8   Dampers

Dampers shall be as specified in paragraph CONTROLS.

2.11   TERMINAL UNITS

2.11.3   Variable Air Volume (VAV) and Dual Duct Terminal Units

VAV and dual duct terminal units shall be the type, size, and capacity 
shown and shall be mounted in the ceiling or wall cavity and shall be 
suitable for single or dual duct system applications.  Actuators and 
controls shall be as specified in paragraph CONTROLS.  Unit enclosures 
shall be constructed of galvanized steel not lighter than  22 gauge or 
aluminum sheet not lighter than  18 gauge.  Single or multiple discharge 
outlets shall be provided as required.  Units with flow limiters are not 
acceptable.  Unit air volume shall be factory preset and readily field 
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adjustable without special tools.  Reheat coils shall be provided as 
indicated.  A flow chart shall be attached to each unit.  Acoustic 
performance of the terminal units shall be based upon units tested 
according to ARI 880.  

2.11.3.6   Reheat Units

a.  Hot Water Coils:  Hot-water coils shall be fin-and-tube type 
constructed of seamless copper tubes and copper or aluminum fins 
mechanically bonded or soldered to the tubes.  Headers shall be 
constructed of cast iron, welded steel or copper.  Casing and tube 
support sheets shall be  16 gauge, galvanized steel, formed to 
provide structural strength.  Tubes shall be correctly circuited 
for proper water velocity without excessive pressure drop and they 
shall be drainable where required or indicated.  At the factory, 
each coil shall be tested at not less than  250 psi air pressure 
and shall be suitable for  200 psi working pressure.  Drainable 
coils shall be installed in the air handling units with a pitch of 
not less than  1/8 inch per footof tube length toward the drain 
end.  Coils shall conform to the provisions of ARI 410.

b.  Electric Resistance Heaters:  Electric resistance heaters shall be 
of the duct-mounting type consisting of a nickel-chromium resistor 
mounted on refractory material and a steel or aluminum frame for 
attachment to ductwork.  Electric duct heater shall meet the 
requirement of Underwriters Laboratories and NFPA 70 and shall be 
provided with a built-in or surface-mounted high-limit 
thermostat.  Electric duct heaters shall be interlocked 
electrically so that heaters cannot be energized unless the fan is 
running.

2.13   FACTORY PAINTING

Units which are not of galvanized construction according to ASTM A 123or 
ASTM A 924 shall be factory painted with a corrosion resisting paint 
finish.  Internal and external ferrous metal surfaces shall be cleaned, 
phosphatised and coated with a paint finish which has been tested according 
to ASTM B 117, ASTM D 1654, and ASTM D 3359.  Evidence of satisfactory 
paint performance for a minimum of 125 hours for units to be installed 
indoors and 500 hours for units to be installed outdoors shall be 
submitted.  Rating of failure at the scribe mark shall be not less than 6, 
average creepage not greater than  1/8 inch.  Rating of the inscribed area 
shall not be less than 10, no failure.  On units constructed of galvanized 
steel which have been welded, exterior surfaces of welds or welds that have 
burned through from the interior shall receive a final shop docket of 
zinc-rich protective paint according to ASTM D 520 Type I.

PART 3   EXECUTION

3.1   INSTALLATION

Work shall be installed as shown and according to the manufacturer's 
diagrams and recommendations.

3.1.1   Piping

Pipe and fitting installation shall conform to the requirements of ASME 
B31.1.  Pipe shall be cut accurately to measurements established at the 
jobsite, and worked into place without springing or forcing, completely 
clearing all windows, doors, and other openings.  Cutting or other 
weakening of the building structure to facilitate piping installation will 
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not be permitted without written approval.  Pipe or tubing shall be cut 
square, shall have burrs removed by reaming, and shall permit free 
expansion and contraction without causing damage to the building structure, 
pipe, joints, or hangers.  Changes in direction shall be made with 
fittings, except that bending of pipe  4 inchesand smaller will be 
permitted, provided a pipe bender is used and wide sweep bends are formed.  
The centerline radius of bends shall not be less than 6 diameters of the 
pipe.  Bent pipe showing kinks, wrinkles, flattening, or other 
malformations will not be accepted.  Horizontal supply mains shall pitch 
down in the direction of flow as indicated.  The grade shall be not less 
than  1 inch in 40 feet.  Reducing fittings shall be used for changes in 
pipe sizes.  Open ends of pipelines and equipment shall be capped or 
plugged during installation to keep dirt or other foreign materials out of 
the system.  Pipe not otherwise specified shall be uncoated.  Connections 
to appliances shall be made with malleable iron unions for steel pipe  
2-1/2 inch or less in diameter, and with flanges for pipe  3 inchesand 
larger.  Connections between ferrous and copper piping shall be 
electrically isolated from each other with dielectric unions or flanges.  
All piping located in air plenums shall conform to NFPA 90Arequirements.  
Pipe and fittings installed in inaccessible conduits or trenches under 
concrete floor slabs shall be welded.

3.1.1.1   Joints

a.  Threaded Joints:  Threaded joints shall be made with tapered 
threads and made tight with a stiff mixture of graphite and oil or 
polytetrafluoroethylene tape or equivalent thread joint compound 
or material, applied to the male threads only.

b.  Soldered Joints:  Joints in copper tubing shall be cut square with 
ends reamed, and all filings and dust wiped from interior of 
pipe.  Joints shall be soldered with 95/5 solder or brazed with 
silver solder applied and drawn through the full fitting length.  
Care shall be taken to prevent annealing of tube or fittings when 
making connections.  Joints  2-1/2 inch and larger shall be made 
with heat uniformly around the entire circumference of the joint 
with a multi-flame torch.  Connections in floor slabs shall be 
brazed.  Excess solder shall be wiped from joint before solder 
hardens.

3.1.1.2   Grooved Mechanical Joints

Grooves shall be prepared according to the coupling manufacturer's 
instructions.  Pipe and groove dimensions shall comply with the tolerances 
specified by the coupling manufacturer.  The diameter of grooves made in 
the field shall be measured using a "go/no-go" gauge, vernier or dial 
caliper, or narrow-land micrometer.  Groove width and dimension of groove 
from end of pipe shall be measured and recorded for each change in grooving 
tool setup to verify compliance with coupling manufacturer's tolerances.  
Grooved joints shall not be used in concealed locations.

3.1.1.3   Flanges and Unions

Except where copper tubing is used, union or flanged joints shall be 
provided in each line immediately preceding the connection to each piece of 
equipment or material requiring maintenance such as coils, pumps, control 
valves, and other similar items.

3.1.2   Supports

3.1.2.1   General
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Hangers used to support piping  2 inches and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the load.  
Pipe guides and anchors shall be installed to keep pipes in accurate 
alignment, to direct the expansion movement, and to prevent buckling, 
swaying, and undue strain.  Piping subjected to vertical movement when 
operating temperatures exceed ambient temperatures shall be supported by 
variable spring hangers and supports or by constant support hangers.

3.1.2.3   Pipe Hangers, Inserts and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.  Types 5, 12, and 26 shall not be used.

a.  Hangers:  Type 3 shall not be used on insulated piping.

b.  Inserts:  Type 18 inserts shall be secured to concrete forms 
before concrete is placed.  Continuous inserts which allow more 
adjustment may be used if they otherwise meet the requirements for 
Type 18 inserts.

c.  C-Clamps:  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 
and have both locknuts and retaining devices, furnished by the 
manufacturer.  Field-fabricated C-clamp bodies or retaining 
devices are not acceptable.

d.  Angle Attachments:  Type 20 attachments used on angles and 
channels shall be furnished with an added malleable-iron heel 
plate or adapter.

e.  Hangers:  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

f.  Type 39 saddles shall be used on all insulated pipe  4 inches and 
larger when the temperature of the medium is above  60 degrees F.  
Type 39 saddles shall be welded to the pipe.

g.  Type 40 shields shall:

(1)  be used on all insulated pipes less than  4 inches.

(2)  be used on all insulated pipes  4 inches and larger when the 
temperature of the medium is  60 degrees or less.

(3)  have a high density insert for pipe  2 inches and larger, and 
for smaller pipe when the insulation shows signs of being visibly 
compressed, or when the insulation or jacket shows visible signs 
of distortion at or near the type 40 shield.  High density inserts 
shall have a density of  9 pcf or greater.

h.  Horizontal Pipe Supports:  Horizontal pipe supports shall be 
spaced as specified in MSS SP-69 and a support shall be installed 
not over  1 foot from the pipe fitting joint at each change in 
direction of the piping.  Pipe supports shall be spaced not over  
5 feet apart at valves. 

i.  Vertical Pipe Supports:  Vertical pipe shall be supported at each 
floor, except at slab-on-grade, and at intervals of not more than 
15 feet, not more than  8 feet from end of risers, and at vent 
terminations.

j.  Pipe Guides:  Type 35 guides using steel reinforced 
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polytetrafluoroethylene (PTFE) or graphite slides shall be 
provided where required to allow longitudinal pipe movement.  
Lateral restraints shall be provided as required.  Slide materials 
shall be suitable for the system operating temperatures, 
atmospheric conditions, and bearing loads encountered.

k.  Steel Slides:  Where steel slides do not require provisions for 
restraint of lateral movement, an alternate guide method may be 
used.  On piping  4 inches and larger with medium  60 degrees F or 
greater, a Type 39 saddle may be welded to the pipe and freely 
rest on a steel plate.  On piping under  4 inches, a Type 40 
protection shield may be attached to the pipe or insulation and 
freely rest on a steel slide plate.

3.1.3   Anchors

Anchors shall be provided wherever necessary or indicated to localize 
expansion or to prevent undue strain on piping.  Anchors shall consist of 
heavy steel collars with lugs and bolts for clamping and attaching anchor 
braces, unless otherwise indicated.  Anchor braces shall be installed in 
the most effective manner to secure the desired results using turnbuckles 
where required.  Supports, anchors, or stays shall not be attached where 
they will injure the structure or adjacent construction during installation 
or by the weight of expansion of the pipeline.

3.1.4   Pipe Sleeves

Sleeves shall not be installed in structural members except where indicated 
or approved.  Rectangular and square openings shall be as detailed.  Each 
sleeve shall extend through its respective wall, floor, or roof, and shall 
be cut flush with each surface.  Pipes passing through concrete or masonry 
wall or concrete floors or roofs shall be provided with pipe sleeves fitted 
into place at the time of construction.  Unless otherwise indicated, 
sleeves shall provide a minimum of  1/4 inch all-around clearance between 
bare pipe and sleeves or between jacket over insulation and sleeves.  
Sleeves in bearing walls, waterproofing membrane floors, and wet areas 
shall be steel pipe or cast iron pipe.  Sleeves in non-bearing walls, 
floors, or ceilings may be steel pipe, cast iron pipe, galvanized sheet 
metal with lock-type longitudinal seam and of the metal thickness 
indicated, or moisture resistant fiber or plastic.  Except in pipe chases 
or interior walls, the annular space between pipe and sleeve or between 
jacket over insulation and sleeve, in non-fire rated walls, shall be sealed 
as indicated and specified in Section 07900 JOINT SEALING.  Pipes passing 
through wall waterproofing membrane shall be sleeved as specified above, 
and a waterproofing clamping flange shall be installed as indicated.

3.1.4.1   Roof and Floor Sleeves

Pipes passing through roof or floor waterproofing membrane shall be 
installed through a 17-ounce copper sleeve or a  0.032 inchthick aluminum 
sleeve, each within an integral skirt or flange.  Flashing sleeve shall be 
suitably formed, and skirt or flange shall extend not less than  8 inches 
from the pipe and shall be set over the roof or floor membrane in a 
troweled coating of bituminous cement.  Unless otherwise shown, the 
flashing sleeve shall extend up the pipe a minimum of  2 inches above 
highest floor level or a minimum of 10 inches above the roof.  The annular 
space between the flashing sleeve and the bare pipe or between the flashing 
sleeve and the metal-jacket-covered insulation shall be sealed as 
indicated.  Pipes up to and including  10 inches in diameter passing 
through roof or floor waterproofing membrane may be installed through a 
cast iron sleeve with caulking recess, anchor lugs, flashing clamp device, 
and pressure ring with brass bolts.  Waterproofing membrane shall be 
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clamped into place and sealant shall be placed in the caulking recess.  In 
lieu of a waterproofing clamping flange and caulking and sealing of annular 
space between pipe and sleeve or conduit and sleeve, a modular mechanical 
type sealing assembly may be installed.  Seals shall consist of 
interlocking synthetic rubber links shaped to continuously fill the annular 
space between the pipe/conduit and sleeve with corrosion protected carbon 
steel bolts, nuts, and pressure plates.  Links shall be loosely assembled 
with bolts to form a continuous rubber belt around the pipe with a pressure 
plate under each bolt head and each nut.  After the seal assembly is 
properly positioned in the sleeve, tightening of the bolt shall cause the 
rubber sealing elements to expand and provide a watertight seal between the 
pipe/conduit and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe/conduit and sleeve involved.

3.1.4.3   Escutcheons

Escutcheons shall be provided at finished surfaces where exposed piping, 
bare or insulated, passes through floors, walls, or ceilings except in 
boiler, utility, or equipment rooms.  Where sleeves project slightly from 
floors, special deep-type escutcheons shall be used.  Escutcheons shall be 
secured to pipe or pipe covering.

3.1.5   Condensate Drain Lines

Water seals shall be provided in the condensate drain from all units.  The 
depth of each seal shall be  2 inches plus  the number of inches, measured 
in water gauge, of the total static pressure rating of the unit to which 
the drain is connected.  Water seals shall be constructed of 2 tees and an 
appropriate U-bend with the open end of each tee plugged.  Pipe cap or plug 
cleanouts shall be provided where indicated.  Drains indicated to connect 
to the sanitary waste system shall be connected by an indirect waste 
fitting.  Air conditioner drain lines shall be insulated as specified in 
Section 15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

3.1.6   Pipe-Alignment Guides

Pipe-alignment guides shall be provided where indicated for expansion 
loops, offsets, and bends and as recommended by the manufacturer for 
expansion joints, not to exceed  5 feet on each side of each expansion 
joint, and in lines  4 inches or smaller not more than  2 feet on each side 
of the joint.

3.1.7   Air Vents and Drains

3.1.7.1   Vents

Air vents shall be provided at high points, on water coils, and where 
indicated to ensure adequate venting of the piping system.

3.1.7.2   Drains

Drains shall be provided at low points and where indicated to ensure 
complete drainage of the piping.  Drains shall be accessible, and shall 
consist of nipples and caps or plugged tees unless otherwise indicated.

3.1.8   Valves

Isolation gate or ball valves shall be installed on each side of each piece 
of equipment such as pumps, heaters, heating or cooling coils, and other 
similar items, at the midpoint of all looped mains, and at any other points 
indicated or required for draining, isolating, or sectionalizing purposes.  
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Isolation valves may be omitted where balancing cocks are installed to 
provide both balancing and isolation functions.  Each valve except check 
valves shall be identified.  Valves in horizontal lines shall be installed 
with stems horizontal or above.

3.1.9   Equipment and Installation

Frames and supports shall be provided for tanks, compressors, pumps, 
valves, air handling units, fans, coils, dampers, and other similar items 
requiring supports.  Air handling units shall be floor mounted or ceiling 
hung, as indicated.  The method of anchoring and fastening shall be as 
detailed.  Floor-mounted equipment, unless otherwise indicated, shall be 
set on not less than  6 inch concrete pads or curbs doweled in place.  
Concrete foundations for circulating pumps shall be heavy enough to 
minimize the intensity of the vibrations transmitted to the piping and the 
surrounding structure, as recommended in writing by the pump manufacturer.  
In lieu of a concrete pad foundation, a concrete pedestal block with 
isolators placed between the pedestal block and the floor may be provided.  
The concrete foundation or concrete pedestal block shall be of a mass not 
less than three times the weight of the components to be supported.  Lines 
connected to the pump mounted on pedestal blocks shall be provided with 
flexible connectors.  Foundation drawings, bolt-setting information, and 
foundation bolts shall be furnished prior to concrete foundation 
construction for all equipment indicated or required to have concrete 
foundations.  Concrete for foundations shall be as specified in Section 
03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

3.1.10   Access Panels

Access panels shall be provided for concealed valves, vents, controls, 
dampers, and items requiring inspection or maintenance.  Access panels 
shall be of sufficient size and located so that the concealed items may be 
serviced and maintained or completely removed and replaced.  Access panels 
shall be as specified in Section 05500 MISCELLANEOUS METALS.

3.1.11   Flexible Connectors

Pre-insulated flexible connectors and flexible duct shall be attached to 
other components in accordance with the latest printed instructions of the 
manufacturer to ensure a vapor tight joint.  Hangers, when required to 
suspend the connectors, shall be of the type recommended by the connector 
or duct manufacturer and shall be provided at the intervals recommended.

3.1.12   Sleeved and Framed Openings

For non-fire rated penetrations, the space shall be packed as specified in 
Section 07900 JOINT SEALING.

3.1.13   Metal Ductwork

Installation shall be according to SMACNA-06 unless otherwise indicated.  
Duct supports for sheet metal ductwork shall be according to SMACNA-06, 
unless otherwise specified.  Friction beam clamps indicated in SMACNA-06 
shall not be used.  Risers on high velocity ducts shall be anchored in the 
center of the vertical run to allow ends of riser to move due to thermal 
expansion.  Supports on the risers shall allow free vertical movement of 
the duct.  Supports shall be attached only to structural framing members 
and concrete slabs.  Supports shall not be anchored to metal decking unless 
a means is provided and approved for preventing the anchor from puncturing 
the metal decking.  Where supports are required between structural framing 
members, suitable intermediate metal framing shall be provided.  Where 
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C-clamps are used, retainer clips shall be provided.

3.1.18   Dust Control

To prevent the accumulation of dust, debris and foreign material during 
construction, temporary dust control protection shall be provided.  The 
distribution system (supply and return) shall be protected with temporary 
seal-offs at all inlets and outlets at the end of each day's work.  
Temporary protection shall remain in place until system is ready for 
startup.

3.1.19   Insulation

Thickness and application of insulation materials for ductwork, piping, and 
equipment shall be according to Section 15250 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.  Outdoor air intake ducts and plenums shall be 
externally insulated up to the point where the outdoor air reaches the 
conditioning unit.

3.1.20   Duct Test Holes

Holes with closures or threaded holes with plugs shall be provided in ducts 
and plenums as indicated or where necessary for the use of pitot tube in 
balancing the air system.  Extensions, complete with cap or plug, shall be 
provided where the ducts are insulated.

3.2   FIELD PAINTING AND PIPING IDENTIFICATION

Finish painting of items only primed at the factory or surfaces not 
specifically noted otherwise and identification for piping are specified in 
Section 09900 PAINTING, GENERAL.

3.3   PIPING HYDROSTATIC TEST

After cleaning, water piping shall be hydrostatically tested at a pressure 
equal to 150 percent of the total system operating pressure for period of 
time sufficient to inspect every joint in the system and in no case less 
than 2 hours.  Leaks shall be repaired and piping retested until test is 
successful.  No loss of pressure will be allowed.  Leaks shall be repaired 
by re-welding or replacing pipe or fittings.  Caulking of joints will not 
be permitted.  Concealed and insulated piping shall be tested in place 
before covering or concealing.

3.4   DUCTWORK LEAK TEST

Ductwork leak test shall be performed for the entire air distribution and 
exhaust system, including fans, coils, filters, etc.  Test procedure, 
apparatus, and report shall conform to SMACNA-10.  The maximum allowable 
leakage rate is  60 cfm.  Ductwork leak test shall be completed with 
satisfactory results prior to applying insulation to ductwork exterior.

3.5   CLEANING AND ADJUSTING

Pipes shall be cleaned free of scale and thoroughly flushed of foreign 
matter.  A temporary bypass shall be provided for water coils to prevent 
flushing water from passing through coils.  Strainers and valves shall be 
thoroughly cleaned.  Prior to testing and balancing, air shall be removed 
from water systems by operating the air vents.  Temporary measures, such as 
piping the overflow from vents to a collecting vessel shall be taken to 
avoid water damage during the venting process.  Air vents shall be plugged 
or capped after the system has been vented.  Inside of all units,  ducts, 
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plenums, and casing shall be thoroughly cleaned of debris and blown free of 
small particles of rubbish and dust and then shall be vacuum cleaned before 
installing outlet faces.  Equipment shall be wiped clean, with traces of 
oil, dust, dirt, or paint spots removed.  Temporary filters shall be 
provided prior to startup of all fans that are operated during 
construction, and new filters shall be installed after all construction 
dirt has been removed from the building, and the ducts, plenums, casings, 
and other items specified have been vacuum cleaned.  System shall be 
maintained in this clean condition until final acceptance.  Bearings shall 
be properly lubricated with oil or grease as recommended by the 
manufacturer.  Belts shall be tightened to proper tension.  Control valves 
and other miscellaneous equipment requiring adjustment shall be adjusted to 
setting indicated or directed.  Fans shall be adjusted to the speed 
indicated by the manufacturer to meet specified conditions.

3.6   TESTING, ADJUSTING, AND BALANCING

Testing, adjusting, and balancing shall be as specified in Section 15990 
TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS.  Testing, adjusting, and 
balancing shall begin only when the air supply and distribution, including 
controls, has been completed, with the exception of performance tests.

3.7   PERFORMANCE TESTS

After testing, adjusting, and balancing has been completed as specified, 
each system shall be tested as a whole to see that all items perform as 
integral parts of the system and temperatures and conditions are evenly 
controlled throughout the building.  Corrections and adjustments shall be 
made as necessary to produce the conditions indicated or specified.  
Capacity tests and general operating tests shall be conducted by an 
experienced engineer.  Tests shall cover a period of not less than 1 day 
for each system and shall demonstrate that the entire system is functioning 
according to the specifications.  Coincidental chart recordings shall be 
made at points indicated on the drawings for the duration of the time 
period and shall record the temperature at space thermostats or space 
sensors, the humidity at space humidistats or space sensors and the ambient 
temperature and humidity in a shaded and weather protected area.

3.8   FIELD TRAINING

The Contractor shall conduct a training course for operating and 
maintenance personnel as designated by the Contracting Officer.  Training 
shall be provided for a period of 4 hours of normal working time and shall 
start after the system is functionally complete but prior to the 
performance tests.  The field instruction shall cover all of the items 
contained in the approved Operating and Maintenance Instructions.

    -- End of Section --
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AMENDMENT NO. 0001

SECTION 15974 - BUILDING AUTOMATION & CONTROL SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by the
basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA 500 1991 Test Methods for Louvers, Dampers and Shutters

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI X3.4 (1988; R 1992) Information Systems - Coded Character 
Sets 7-Bit American National Standard Code for 
Information Interchange

ANSI X3.64 (1979; R 1990) Additional Controls for Use with 
American National Standard Code for Information 
Interchange

ANSI X3.154 (1988) Office Machines and Supplies - Alphanumeric
Machines-Keyboard Arrangement

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 126 (1995) Gray Iron Castings for Valves, Flanges, and Pipe 
Fittings

ASTM A 269 (1996) Seamless and Welded Austenitic Stainless Steel 
Tubing for General Service

ASTM B 32 (1996) Solder Metal

ASTM B 75 (1995) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM D 635 (1996) Rate of Burning and/or Extent and Time of 
Burning of Self-Supporting Plastics in a Horizontal 
Position

ASTM D 638 (1996) Tensile Properties of Plastics

ASTM D 792 (1991) Density and Specific Gravity (Relative Density) 
of Plastics by Displacement
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ASTM D 1238 (1995) Flow Rates of Thermoplastics by Extrusion 
Plastometer

ASTM D 1693 (1997) Environmental Stress-Cracking of Ethylene 
Plastics

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS(ASHRAE)

ASHRAE HDBK (1997) Handbook - Fundamentals

ASHRAE 135 (1995) A Data Communication Protocol for Building 
Automation and Control Networks (BACnet)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B16.5 1988 (Errata 1988) Pipe Flanges and Flanged Fittings

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder Joint Pressure 
Fittings

ASME B16.22 (1995) Wrought Copper and Copper Alloy Solder Joint 
Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for Flared Copper 
Tubes

ASME B16.34 (1996) Valves - Flanged, Threaded, and Welding End

ASME B31.1 (1995) Power Piping

ASME B40.1 (1991; Special Notice 1992) Gauges - Pressure 
Indicating Dial Type - Elastic Element

ASME BPVC SEC VIII (1995) Boiler and Pressure Vessel Codes: Section VIII 
Pressure Vessels

ASME PTC 19.3 (1974; R 1986) Part 3: Temperature Measurement 
Instruments and Apparatus (Performance Test Codes)

CODE OF FEDERAL REGULATIONS (CFR)

47 CFR 15 (1996) Radio Frequency Devices

47 CFR 68 (1996) Connection of Terminal Equipment to the 
Telephone Network

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C37.90.1 (1989; R 1994) Surge Withstand Capability (SWC) Tests 
for Protective Relays and Relay Systems

IEEE C57.13 (1993) Requirements for Instrument Transformers
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IEEE C62.41 (1991) Surge Voltages in Low-Voltage AC Power Circuits

IEE 142 (1991) Recommended Practice for Grounding of Industrial 
and Commercial Power Systems

INTERNATIONAL SOCIETY FOR MEASUREMENT AND CONTROL (ISA)

ISA S7.0.01 (1996) Quality Standard for Instrument Air

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA C12.1 (1995) American National Standard for Electric Meters - 
Code for Electricity Metering

NEMA ICS (1993) Industrial Controls and Systems

NEMA 250 (1991) Enclosures for Electrical Equipment (1000 Volts 
Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning and Ventilating 
Systems

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, INC. 
(SMACNA)

SMACNA TAB (1993) HVAC Systems - Testing, Adjusting and 
Balancing

UNDERWRITERS LABORATORIES (UL)

UL 94 (1996) Test for Flammability of Plastic Materials for 
Parts in Devices and Appliances

UL 268A (1993) Smoke Detectors for Duct application

UL 506 (1994) (R 1993) Specialty Transformers

UL 555S (1996) Leakage Rated Dampers for Use in Smoke Control 
Systems

UL 916 (1994) Energy Management Equipment

UL 1449 (1996) Transient Voltage Surge Suppressors

1.2   SYSTEM DESCRIPTION
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The Building Automation & Control System (BACS) shall utilize intelligent
distributed control modules which communicate over a controller network in
accordance with ANSI/ASHRAE 135, herein after referred to as “BACnet”.  The
system shall provide the Direct Digital Control (DDC), Energy Management, and
Building Automation functions for complete operation of heating, ventilating
and air conditioning (HVAC) systems.  Provide new BACS consisting of Notebook
computers, DDC controllers, routers, Local Area Networks (LANs), software, and
associated equipment and accessories using BACnet as the native communication
protocol. The system is to control all mechanical equipment, including
terminal unit equipment (VAV boxes, fan coil units, heat pumps, etc.), fans,
pumps, central plant machinery and other specified equipment, directly without
intervening electric, analog electronic, or pneumatic controls.  A BACS
certified “LonMark compliant” and meeting the functional requirements of this
Specification shall be an acceptable alternative; the LonMark compliant system
shall include bi-directional protocol translators (gateways) that convert the
LonMark system communication protocol to the BACnet protocol which will
interoperate with BACnet Ethernet over twisted pair 10BaseT and Fiber Optic
cabling systems.

1.2.1   Basic Features

1.2.1.1   System Hardware

All hardware Listed Underwriters Laboratory for Open Energy Management
Equipment (PAZX) under the U.L. standard for safety 916, with integral labels
showing rating.  All hardware complies with Code of Federal Regulation 47 CFR
15, Radio Frequency Devices.

1.2.1.2   Fully Programmable

System designed for high-speed data processing; fully programmable, using
advanced graphical programming tools.

1.2.1.3   Communications Network

The communication network between controllers utilize BACnet over EIA-485
MS/TP, at least 76 Kbaud, and/or BACnet over ARCNET 156 KBaud at the Data Link
Layer.

1.2.1.4   System Auto-restart

Auto-restart of complete system, including DDC controllers, network
controllers and routers, without operator intervention, on resumption of power
after a power failure.

1.2.1.5   Zone Control Functions

Zone by zone DDC control of space temperature, scheduling, optimum starting,
equipment alarm reporting, and override timers for after-hours usage.  A zone
is the area served by one controller for each terminal unit.

1.3   SUBMITTALS
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Government approval is required for submittals with a “GA” designation;
submittals having an “FIO” designation are for information only.  The
following shall be submitted in accordance with Section 01300 SUBMITTAL
DESCRIPTIONS:

SD-01 Data

Equipment Data; GA.

The equipment data shall be in booklet form, indexed to the unique
identifiers, shall consist of data sheets that document compliance with the
specification and shall include a copy of each control system bill of
materials.  Catalog cuts shall be in booklet form indexed by device type.
Where multiple components are shown on a catalog cut, the application specific
component shall be marked.  Data shall include but not limited to the
following:

a.  BACnet routers, converters and gateways.

b...Auto-dial/auto-answer modems.

c.  Notebook computer(s).

d.  Hand-held terminal(s).

e.  Digital controllers and controller cabinets.

f.  Input and output (I/O) devices.

g.  Surge and transient protection.

Software; FIO.

Descriptions of software, including but not limited to operating systems and
utility software; diagnostic routines; DDC software; communications programs;
and user interface software.

Training; GA.

A training course in the maintenance and operation of the BACS, approved 60
days prior to the start of training.  The training shall be oriented to the
specific systems being installed under this contract. One training manual
shall be furnished for each trainee, plus two additional copies delivered for
archival storage at the project site.  The manuals shall include the agenda,
the defined objectives for each lesson, and a detailed description of the
subject matter for each lesson.  Two copies of audiovisual materials shall be
delivered for archival storage at the project site, either as a part of the
printed training manuals or on the same media as that to be used during the
training session.

SD-04 Drawings

System Drawings; GA.
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The system drawings shall include the following:

a.  A drawing index.

b.  A list of symbols.

c.  A series of drawings for each HVAC control system using abbreviations,
symbols, nomenclature and identifiers as shown on the contract drawings.  
Each control-system element on a drawing shall have a unique identifier as
shown.

Each series of drawings for an HVAC control system shall include a schematic
as shown on the contract drawings, a wiring diagram, a list of equipment with
manufacturer and model number, controller/control panel arrangement drawing
and an HVAC control-system sequence of operation.  The sequence of operation
for each HVAC control system shall be in the language and format of this
specification.  No operational deviations from specified sequences will be
permitted without prior written approval of the Contracting Officer.  The
sequence of operation shall refer to each device by its unique identifier.

The wiring diagram shall show the interconnection of wires and cables to
controller terminal blocks and to the identified terminals of starters and
packaged equipment, with all necessary jumpers and ground connections.  The
wiring diagram shall show the labels of all conductors.  All sources of power
required for HVAC control systems and for packaged equipment control systems
shall be identified back to the panelboard circuit breaker number, controller,
magnetic starter, or packaged control equipment circuit.  Each power supply
and transformer not integral to a starter or packaged equipment shall be
shown.  The connected volt-ampere load and the power supply volt-ampere rating
shall be shown.

d.  A system block diagram.

e.  Controller/control panel installation, block diagrams, and wiring 
diagrams.

f.  Controller/control panel physical layout and schematics.

g.  Details of surge protection device installations.

h.  Valve schedules.

The valve schedule shall include each valve’s unique identifier size, flow
coefficient (Cv), pressure drop at specified flow rate, spring range,
positive-positioner range, and actuator size, supported by close-off pressure
data, dimensions, operation rate, and access and clearance requirements data.

i.  Damper schedules.

The damper schedule shall contain each damper’s each actuator’s identifier,
nominal and actual sizes, orientation of axis and frame, direction of blade
rotation, spring ranges, operation rate, positive-positioner ranges, location
of actuators and damper end switches, arrangement of sections in multisection
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dampers, and methods of connecting dampers, actuators, and linkages.  The
damper schedule shall include the maximum expected velocity through the damper
at the intended location and the maximum leakage rate at the operating static-
pressure differential.  The damper schedule shall contain actuator selection
data supported by calculations of the torque required to move and seal the
dampers; and access and clearance requirements.

SD-06 Instructions

Service Organization; FIO.

Two copies of a list of service organizations qualified to service the BACS.
The list shall include the service organization name and telephone number.

SD-08 Statements

Site Testing; GA.

Two copies of the test procedures for the site testing.  The site testing
procedures shall identify each item to be tested and shall clearly describe
each test.  The test procedures shall include a list of the test equipment to
be used for site testing, manufacturer and model number, and the date of
calibration and accuracy of calibration, within 6 months of the test date.

Performance Verification Testing; GA

Two copies of the test procedures for the performance verification test.  The
test procedures shall explain in detail, step-by-step actions and expected
results to demonstrate compliance with the specified requirements.  Written
approval by the Government of the performance verification test procedures
shall be one of the prerequisites for commencing the performance verification
test.

Commissioning Procedures; GA

Commissioning procedures for each HVAC control system, and for each type of
terminal unit control system.  The procedures shall reflect the language and
format of this specification.  The commissioning procedures shall refer to the
devices by their unique identifiers as shown and shall include step-by-step
configuration procedures for each system.  The configuration procedures shall
include a configuration check sheet showing all configuration parameters.

Two copies of Commissioning Procedures, in booklet form and indexed, for each
system, 60 days prior to system commissioning.  Commissioning procedures shall
include general instructions on how to set control parameters including
setpoints; proportional, integral, and derivative mode constants; contact
output settings for the specific devices provided.  Commissioning procedures
shall be specific to each HVAC system, shall detail the steps involved, and
shall refer to the procedures in the booklet for specific devices.

SD-09 Reports

Test Reports; GA
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Two copies of the site testing data.  Original copies of all data produced
during site testing , including results of each test procedure, after approval
of the site tests.

Performance Verification Report; GA

Two copies of the performance verification test report after completion of a
successful test.

Documentation of test results for the entire HVAC control system complete, in
booklet form and indexed, within 30 days after each test.

Control System Calibration, Adjustments, and Commissioning; GA

Two copies of the calibration, adjustment and commissioning report which shall
include setpoints and proportional, integral and derivative mode constant
settings, calibration data for all I/O devices, and all the data resulting
from adjusting the control system devices and commissioning HVAC control
systems.

SD-19 Operation and Maintenance Manuals

Technical Data Package; GA

Operation and maintenance data in manual format.  Final copies of the manuals
bound in hardback, loose leaf binders, at least 2 weeks prior to training
course.  The manuals shall have a table of contents and tab sheets.  Tab
sheets shall be placed at the beginning of each chapter or section and at the
beginning of each appendix.  Each manual's contents shall be identified on the
cover.  The manuals shall include the names, addresses, and telephone numbers
of each subcontractor installing equipment and systems, and of the nearest
service representatives for each item of equipment and each system.  The draft
copy used during site testing shall be updated with any changes required,
prior to final submission of the manual.  The final copies delivered after
completion of the endurance test shall include modifications made during
installation checkout and acceptance.  Manuals shall include:

Functional Design Manual; GA

Two copies of the functional design manual which shall identify the
operational requirements for the system and explain the theory of operation,
design philosophy, and specific functions.  A description of hardware and
software functions, interfaces, and requirements shall be included for all
system operating modes.

Hardware Manual; GA

Two copies of the hardware manual which shall describe equipment furnished,
including:

a.  General description and specifications.

b.  Installation and checkout procedures.
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c.  Equipment electrical schematics and layout drawings.

d.  System schematics and I/O device wiring lists.

e.  Alignment and calibration procedures.

f.  Manufacturer's repair parts list indicating sources of supply.

Software Manual; GA

Two copies of the software manual which shall describe the functions of all
software, and shall include all other information necessary to enable proper
loading, testing and operation including, but not limited to the following:

a.  Definitions of terms and functions.

b.  Operator commands.

c.  System access requirements.

d.  Data entry requirements.

e.  Descriptions of application software.

f.  Description of database structure and interface with programs.

g.  Alarms.

Operator’s Manual; GA

Four complete copies of operation manuals for each HVAC control system, in
booklet form and indexed, outlining the step-by-step procedures required for
each HVAC control system's startup, operation, and shutdown.  The manuals
shall include all detail drawings, equipment data, and manufacturer supplied
operation manuals for all equipment.

Maintenance Manual; GA

Four complete copies of maintenance manuals, indexed in booklet form listing
maintenance procedures.  The maintenance instructions shall include a
maintenance check list for each HVAC control system.  Maintenance manuals
shall include spare parts data and recommended maintenance tool kits for all
control devices.  Maintenance instructions shall include recommended repair
methods, either field repair, factory repair, or whole-item replacement.  The
manual shall contain a list of service organizations qualified to service the
HVAC control system, including the service organization name and telephone
number.  If operation and maintenance manuals are provided in a common volume,
they shall be clearly differentiated and separately indexed.

1.4   DELIVERY AND STORAGE

Products shall be stored with protection from the weather, humidity and
temperature variations, dirt and dust, and other contaminants, within the
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storage-condition limits published by the equipment manufacturer.  Dampers
shall be stored so that seal integrity, blade alignment and frame alignment
are maintained.

1.5   TESTING

1.5.1   Site Testing

Personnel, equipment, instrumentation, and supplies shall be provided as
necessary to perform site testing, adjusting, calibration and commissioning.
The tests shall not be conducted during scheduled seasonal off periods of base
heating and cooling systems.  Wiring shall be tested for continuity and for
ground, open, and short circuits.  Tubing systems shall be tested for leaks.
Ground rods installed by the Contractor shall be tested as specified in IEEE
142.  Written Government approval of the specific site testing procedures
shall be obtained prior to any test. Written notification of any planned site
testing, commissioning or tuning shall be given at least 14 calendar days
prior to any test.

1.5.2   Control System Calibration, Adjustments, and Commissioning

Instrumentation and controls shall be calibrated and the specified accuracy
shall be verified using test equipment with calibration traceable to NIST
standards.  Mechanical control devices shall be adjusted to operate as
specified.  Control parameters and logic (virtual) points including control
loop setpoints, gain constants, and integral constraints, shall be adjusted
before the system is placed on line.  Communications requirements shall be as
indicated.  Control system commissioning shall be performed for each HVAC
system.  The report describing results of functional tests, diagnostics, and
calibrations, including written certification, shall state that the installed
complete system has been calibrated, tested, and is ready to begin performance
verification testing.  The report shall also include a copy of the approved
performance verification test procedure.

1.5.3   Performance Verification Test

Compliance of the HVAC control system with the contract documents shall be
demonstrated.  Using test plans and procedures previously approved, physical
and functional requirements of the project, including communication
requirements shall be demonstrated.  The performance verification test
procedures shall explain, step-by-step, the actions and expected results that
will demonstrate that the control systems perform in accordance with the
sequences of operation.  The performance verification test shall not be
started until after receipt of written permission by the Government, based on
the Contractor's written certification of successful completion of site
testing and training.

1.5.4   Coordination with HVAC System Balancing

The HVAC control system shall be tuned after all air-system and hydronic-
system balancing has been completed, minimum damper positions set and a report
issued.  Commissioning may be performed prior to or simultaneous with HVAC
system balancing.



Alter Defense Printing Service Facility 63980032

Section 15974  Page 11

Amendment No. 1

1.5.5   Posted Instructions

Instructions on letter-size sheets and half-size plastic laminated drawings
for each system, showing the final installed conditions, shall be placed in
each HVAC control panel.  The posted instructions shall include the control
sequence, control schematic, ladder diagram, wiring diagram, valve schedules,
damper schedules, commissioning procedures, and preventive maintenance
instructions.

1.6   TRAINING

1.6.1   General

The training course shall be conducted for 5 operating staff members
designated by the Contracting Officer in the maintenance and operation of the
system, including specified hardware and software.  The course shall be taught
at the project site for a period of one training day.  A training day is
defined as 8 hours of classroom instruction, including breaks and lunch time,
Monday through Friday, during the daytime shift in effect at the training
facility.  For guidance in planning the required instruction, the Contractor
shall assume that the attendees will have a high school education or
equivalent, Some experience using Windows-based software, and are familiar
with HVAC systems.  No training shall be scheduled until training manuals and
O&M manuals have been approved by the Government.

1.6.2   Operator Training

The operator’s course shall be taught for a total of 1/2 training day.
Training shall be classroom, but have hands-on operation of similar digital
controllers.  Upon completion of this course, students should be fully
proficient in the operation of each system function.  This course shall
include but not be limited to:

a.  Theory of operation

b.  Hardware architecture

c.  Operation of the system

d.  Operator commands

e.  Control sequence programming

f.  Data base entry

g.  Reports and logs

h.  Alarm reports

i.  Diagnostics

1.6.3   Maintenance Personnel Training
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a.  The system maintenance course shall be taught for a period of 1/2
training day.  The course shall include but not be limited to:

(1)  Physical layout of each piece of hardware.

(2)  Troubleshooting and diagnostics procedures.

(3)  Repair instructions.

(4)  Preventive maintenance procedures and schedules.

(5)  Calibration procedures.

b.  Troubleshooting, checkout and calibration of the working system shall
be accomplished in a classroom setting and repeated on-site.

1.7   QUALITY ASSURANCE

1.7.1   Standard Products

Units of the same type of equipment shall be products of a single
manufacturer.  Each major component of equipment shall have the manufacturer's
name and address, and the model and serial number in a conspicuous place.
Material and equipment shall be standard products of a manufacturer regularly
engaged in the manufacturing of such product, using similar materials, design
and workmanship. Items of the same type and purpose shall be identical,
including equipment, assemblies, parts and components.

1.7.2   Single-source Responsibility

The HVAC Controls Contractor shall have single-source responsibility for the
complete acquisition, installation, and proper operation of the BACS.  The
equipment items shall be supported by a service organization.  The Contractor
shall submit a certified list of qualified permanent service organizations and
qualifications.  These service organizations shall be reasonably convenient to
the equipment on a regular and emergency basis during the warranty period.

1.7.3   Verification of Dimensions

The Contractor shall become familiar with all details of the work, shall
verify all dimensions in the field, and shall advise the Contracting Officer
of any discrepancy before performing the work.

1.7.4   Drawings

Because of the small scale of the drawings, it is not possible to indicate all
offsets, fittings, and accessories that may be required.  The Contractor shall
carefully investigate the mechanical, electrical, and finish conditions that
could affect the work to be performed, and shall furnish all work necessary to
meet such conditions.

PART 2 - PRODUCTS
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2.1   GENERAL EQUIPMENT REQUIREMENTS

2.1.1   Conformance to BACnet

All controllers and network devices shall conform to the BACnet protocol.
Each type device shall have a protocol implementation conformance statement
(PICS) that identifies all of the portions of BACnet that are implemented in
each device.  Each PICS shall include device description and manufacturer,
supported functional groups, supported application services and object types,
data link layer options, and supported segmented requests and responses.

2.1.2   Electrical and Electronic Devices

Electrical, electronic, and electropneumatic devices not located within an
HVAC control panel shall have a NEMA ICS 1 enclosure in accordance with NEMA
250 unless otherwise shown.  Control panels shall have ambient condition
ratings of plus 35 to 120 degrees F and 10 to 95 percent relative humidity,
noncondensing.  Devices installed outdoors shall operate within limit ratings
of minus 35 to 150 degrees F.  I/O devices shall be rated for continuous
operation under the ambient environmental temperature, pressure, humidity, and
vibration conditions specified or normally encountered for the installed
location.

2.1.3   Multiple Controller Requirement

Where the system to be controlled by the BACS is located in multiple
mechanical rooms, each mechanical room shall have at least one digital
controller.  Digital controllers shall be located in the same room as the
equipment being controlled or in an adjacent space which has direct access to
the equipment room.  Each mechanical system shall have its own dedicated
controller or group of controllers.

2.1.4   Nameplates, Lens Caps, and Tags

Nameplates and lens caps bearing legends as shown and tags bearing device
unique identifiers as shown shall be engraved or stamped characters.
Nameplates shall be permanently attached to HVAC/DDC control panel doors.  For
each field device and equipment item not in a finished area, a plastic or
metal tag with equipment name and point identifier shall be attached.  Each
air flow measurement station shall have a tag showing flow rate range for
signal output range, duct size and identifier as shown.

2.2   BACnet ROUTERS, CONVERTERS, AND GATEWAYS

2.2.1   Routers

BACnet routers shall be conformance class 6 devices interconnecting two or
more BACnet networks to form a internetwork.  Routers shall have the routing
functionality of interconnecting BACnet Ethernet high speed LAN, to BACnet
MS/TP LAN or BACnet ARCNET high speed LAN.  BACnet PTP (RS-232 point-to-point)
communication shall be available on routers by including modems; PTP/modem
shall operate under the BACnet half-router communication protocol.
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2.2.2   Converters

A converter shall be provided to interface notebook computers and hand held
terminals from its RS-232 serial port to system controllers on the BACnet LANs
(Ethernet, MS/TP, ARCNET).

2.2.3   Gateways

BACnet gateways shall be microprocessor based protocol translators performing
bi-directional translation between BACnet and LonMark protocols.  Gateways
shall be BACnet conformance class 6 devices.  Each gateway shall have a
database containing local and global data.  Local data shall be unique from
gateway to gateway, and global data shall be the same type in every gateway.
Implement analog and digital point data, descriptors, time and trend schedule
data, and network data for all mechanical/electrical systems connected to the
DDC system.  Points shall be viewed and commanded on the BACnet side of the
gateway in the same manner as those points connected to LonMark controllers.
Multiple gateways shall be provided as required to meet or exceed the capacity
of the DDC system.  Gateway features and connections shall include but not
limited to the following:

a.  Full and transparent translation of any point data on the LonMark LAN 
to the BACnet format.

b.  Communications and alarm processing software.

c.  Operating system and utility software.

d.  Nonvolatile memory/battery-backed RAM for storage of system items.

e.  Built-in 10BaseT Interface for communications via BACnet Ethernet LAN.

f.  RS-232 port for notebook computer, or modem to remote site.

g.  Configuration tool software, a Windows-based program to create device
application and data files that define controllers and points, and provide
point data information between the two networks.

2.3   Direct Digital Control (DDC) Devices

DDC controllers shall be stand-alone microprocessor-based devices with
sufficient memory and point capacity to perform specified functions and
operations.  Controllers shall be BACnet conformance class 3 or class 4
devices.  Total number of I/O hardware points connected to a single digital
controller shall not exceed 85 percent of the controller’s point capacity; I/O
expansion units and multiplexing of I/O are not permitted.  All digital
controllers shall operate within limit ratings of 35 to 120 degrees F and 10
percent to 95 percent relative humidity, noncondensing.  Provide real time
clock with each controller on the highest level LAN.  Backup power shall be
provided to each controller’s clock and randon access memory (RAM) by a
battery or capacitor with sufficient capacity to maintain operation for a
minimum of 72 hours during a line power outage.  Closed-loop control functions
shall include proportional, proportional plus integral, and proportional plus
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integral plus derivative (PID) control capability.  Controllers shall have
communication ports for connection to BACnet MS/TP or ARCNET LAN.

2.3.1   I/O Functions

I/O functions shall be integral to each digital controller, and shall include
the following:

a.  Analog Inputs: Allowable input types are 2 or 3 wire 1000 ohm (or
higher) nickel resistance temperature detectors (RTDs), stable 10,000 ohm
thermistors, and 4 to 20 mAdc.  Thermistor and direct RTD inputs must have
appropriate conversion curves stored in controller software or firmware.
Analog to digital (A/D) conversion shall be a minimum of 10 bits resolution.

b.  Digital Inputs: Digital inputs shall sense open/close, on/off, or
other two state indications.  Input device contacts shall be nonpowered.

c.  Pulse Accumulator: The pulse accumulator function shall have the same
characteristics as the digital input function, except that, in addition, a
buffer shall be provided to totalize pulses and allow for interrogation by the
controller.  The pulse accumulator shall accept rates up to 10 pulses per
second.

d.  Analog Outputs: Analog outputs shall be 2-10 Vdc or 4-20 mAdc.
Digital-to-analog (D/A) conversion shall be a minimum of 8 bits resolution.

e.  Digital Outputs: Digital outputs shall provide contact closures for
momentary and maintained operation of output devices.  Outputs shall have a
minimum closure duration of 0.1 second with contacts rated for a minimum of 1
ampere at 24 Vac.

2.3.2   Digital Controller Cabinet

Each digital controller cabinet shall protect the controller from dust and be
rated NEMA 1, unless specified otherwise.  Controller cabinets or enclosures
shall be lockable with common keying.  Provide door switch wired to input of
controller for intrusion alarm annunciation.  A 120 Vac, 15 amp, 60 Hz duplex
outlet shall be provided for each separate location of controller cabinet on
the highest level LAN.  The duplex outlet shall be on a separate circuit from
the digital controllers.

2.3.3   Terminal-Unit Controls

Terminal-unit controllers shall be manufactured by the same company as the
digital controllers.  Unit controllers shall be conformance class 3, stand-
alone, microprocessor-based controllers connected to a lower level LAN;
controllers shall communicate with the digital controllers.  Unit controllers
may deviate from stand-alone only in receiving energy management and time
information from a stand-alone digital controller.  Unit controllers may be
used for the control of variable air volume (VAV) boxes.  Controls for VAV
boxes shall consist of a velocity-sensing device in the primary air entering
the box, a room temperature sensing element, a damper actuator, and a unit
controller.  Each controller shall operate the damper for cooling and the duct
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coil for heating.  Terminal units shall be as specified in Section 15895 AIR
SUPPLY AND DISTRIBUTION SYSTEM FOR AIR-CONDITIONING SYSTEM.

2.4   DDC Software

Each digital controller shall contain an operating system, self-test
diagnostic routines, start-up software, and application programs and routines
as specified.  The operating system shall control and schedule controller
activities, and maintain a point database that includes all parameters and
constraints.  Controllers shall automatically start-up on return of power
after a failure, and previous operating parameters shall exist or shall be
automatically downloaded from a controller or host workstation on the higher
level LAN.  In addition to specified programs and routines, provide software
in respective controllers required to perform the indicated “control sequences
of operation”.  The sequence of control shall be written to include all
conventional control operations (e.g. temperature and pressure control loops),
time event operations, energy management functions (night setback, reset
schedules, routines), safeties, and emergency conditions.

2.4.1   Database Modification

Software shall be provided to modify the control program database.  Database
modification shall be accomplished through connected computer or hand-held
terminal or through a keypad integral to the controller.

2.4.2   Runtime Accumulation

Resettable runtime accumulation shall be provided for each controlled
electrical motor.

2.4.3   Scheduled Start-Stop

Programs shall be provided to start and stop equipment based on time-of-day
schedules for each day of the week, and on holiday schedules.  Programs shall
automatically adjust for leap years, and make daylight savings time and
standard time adjustments.

2.4.4   Point Override

I/O and virtual points shall be able to be software overridden in the software
and commanded to any possible value.

2.4.5   Alarming

I/O points and virtual points shall be alarmable.  Alarm limits shall be
adjustable on analog points.

2.4.6   Trending

DDC system shall have the capability to trend I/O and virtual points.  Points
associated into groups.  A trend report may be set up for each group.  The
period between logging consecutive trend values shall range from one minute to
60 minutes as a minimum.  Trend data type shall be selectable as either
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averages over the logging period or instantaneous values at the time of
logging.  The minimum number of consecutive trend values stored at one time
shall be 30 per variable.  When trend memory is full, the most recent data
shall overwrite the oldest data.  Trend data shall be capable of being
uploaded to workstation computer.  Trend data shall be available on a real
time basis; trend data shall appear either numerically or graphically on a
connected notebook computer screen as the data is being processed from the DDC
system data enviroment.  Trend reports shall be capable of being uploaded to
workstation disc and archived.

2.4.7   Status Display

Current status of I/O and virtual points shall be displayed on command.
Points shall be associated into functional groups, such as all the I/O and
virtual points associated with control of a single air handling unit, and
displayed as a group, so the status of a single mechanical system can be
readily checked.  A group shall be selectable from a menu of groups having
meaningful names; such as AHU-4, Second Floor, Chiller System, and other such
names.

2.4.8   Power Loss

In event of a power outage, each controller shall assume a disabled status and
outputs shall go a user-definable state.  Upon restoration of power, DDC
system shall perform an orderly restart, with sequencing of outputs.

2.4.9   Program Transfer

Control programs and database shall be capable of being down-loaded from
workstation computer to controllers and uploaded to workstation from
controllers.  Every digital controller in the DDC system shall be capable of
being downloaded and uploaded through a single controller on the highest level
LAN.

2.5   Portable Computers and Terminals

The BACS primary operator terminals shall be notebook computers and hand-held
terminals used to perform command entry, database and alarm management, system
monitoring and control setpoint adjustment, and other related functions.

2.5.1   Notebook Computer

Notebook computer with instruction manual and universal carrying case shall be
provided.  Computer shall include but not limited to:

a. Pentium II Processor, 16MB RAM.

b. 1GB Hard Drive, CD-ROM Drive, 3.5” Diskette Drive.

c.  13.3” Color Display, Parallel and Serial Ports.

d.  Windows Operating System.
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e.  Network Management, Communications and Utility Software.

2.5.2  Hand-Held Terminals

Hand-held terminal or communications-and-programming device with instruction
manual and direct connection cable to communicate with controllers shall be
provided.  Hand-held terminal shall connect to high and low level LAN
controllers directly or to a jack at room-temperature-sensing element
locations.

2.6   DAMPERS

2.6.1   Damper Assembly

A single damper section shall have blades no longer than 48 inches and shall
be no higher than 72 inches.  Maximum damper blade width shall be 8 inches.
Larger sizes shall be made from a combination of sections.  Dampers shall be
steel, or other materials where shown.  Flat blades shall be made rigid by
folding the edges.  All blade-operating linkages shall be within the frame so
that blade-connecting devices within the same section will not be located
directly in the air stream.  Damper axles shall be 0.5-inch (minimum) plated
steel rods supported in the damper frame by stainless steel or bronze
bearings.  Blades mounted vertically shall be supported by thrust bearings.
Pressure drop through dampers shall not exceed 0.04-inch water gauge at 1,000
fpm in the wide-open position.  Frames shall not be less than 2 inches in
width.  Dampers shall be tested in accordance with AMCA 500.

2.6.1.1   Operating Links

Operating links external to dampers (such as crankarms, connecting rods, and
line shafting for transmitting motion from damper actuators to dampers) shall
withstand a load equal to at least twice the maximum required damper-operating
force.  Rod lengths shall be adjustable.  Links shall be brass, bronze, zinc-
coated steel, or stainless steel.  Working parts of joints and clevises shall
be brass, bronze, or stainless steel.  Adjustments of crankarms shall control
the open and closed positions of dampers.

2.6.1.2   Damper Types

Dampers shall be parallel or opposed blade type.  Parallel blades shall be
used for on-off dampers and opposed blades shall be used for modulating
dampers.

2.7   AUTOMATIC CONTROL VALVES

2.7.1   Valve Assembly

Valves shall have stainless-steel stems and stuffing boxes with extended necks
to clear the piping insulation.  Valve bodies shall be designed for not less
than 125 psig working pressure of 150 percent of the system operating
pressure, whichever is greater.  Valve leakage rating shall be .01 percent of
rated Cv.
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2.7.2   Two-Way Valves

Two-way modulating valves shall have equal-percentage characteristics.

2.7.3   Three-way Valves

Three-way valves shall have equal-percentage characteristics.

2.7.4   Valves for Chilled-Water

Bodies for valves 1-1/2 inches and smaller shall be brass or bronze, with
threaded or union ends.  Bodies for valves from 2 inches to 3 inches inclusive
shall be of brass, bronze or iron.  Bodies for 2-inch valves shall have
threaded ends.  Bodies for valves from 2-1/2 inches to 3 inches shall have
flanged-end connections.  Valve Cv shall be within 100 percent to 125 percent
of the Cv calculated.  Internal valve trim shall be brass or bronze except
that valve stems may be type 316 stainless steel.

2.7.5   Valves for Hot-Water Service Below 250 Degrees F

Bodies for valves 1-1/2 inches and smaller shall be brass or bronze, with
threaded or union ends.  Bodies for 2-inch valves shall have threaded ends.
Bodies for valves from 2 inches to 3 inches inclusive shall be of brass,
bronze, or iron.  Bodies or valves 4 inches and larger shall be iron.  Bodies
for valves 2-1/2 inches and larger shall be provided with flanged-end
connections.  Valve Cv shall be within 100 percent to 125 percent of the Cv
calculated.  Internal trim (including seats, seat rings, modulating plugs, and
springs) of valves controlling water hotter than 210 degrees F shall be type
316 stainless steel.  Internal trim for valves controlling water 210 degrees F
or less shall be brass or bronze.  Nonmetallic parts of hot-water control
valves shall be suitable for a minimum continuous operating temperature or 250
degrees F or 50 degrees F above the system design temperature, whichever is
higher.  Valves 4 inches and larger shall be butterfly valves.

2.8   ACTUATORS

2.8.1   General Requirements

Actuators shall have a visible position indicator.  Actuators shall open or
close the devices to which they are applied within 180 seconds after a full
scale input signal change.  Electric or electronic actuators operating in
parallel or in sequence shall have an auxiliary actuator driver

2.8.2   Damper Actuators

Actuators shall smoothly operate the devices to which they are applied.
Actuators shall fully open and close the devices to which the actuator is
applied and shall have a full stroke response time of 180 seconds or less.
The actuator stroke shall be limited by an adjustable stop in the direction of
power stroke.  The actuators shall be provided with mounting and connecting
hardware.

2.8.3   Valve Actuators
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Valve actuators shall be selected to provide a minimum of 125 percent of the
motive power necessary to operate the valve over its full range of operation.

2.9   Input and Output (I/O) Devices

2.9.1   Measurements

Transmitters shall be calibrated to provide the following measurements, over
the indicated ranges, for an output of 4 to 20 mAdc:

a.  Room/space temperature, 40 to 100 degrees F.

b.  Duct temperature, 0 to 150 degrees F.

c.  Chilled-water temperature, 30 to 100 degrees F.

d.  Condenser-water temperature, 40 to 140 degrees F.

e.  Dual-temperature water, 30 to 230 degrees F.

f.  Heating hot water temperature, 40 to 240 degrees F.

g.  Outside-air temperature, 0 to 130 degrees F.

h.  Relative humidity, 5 to 95 percent.

i.  Room static pressure control, inches water differential range: select
minimum required for the application.

j.  Duct static pressure, inches water differential range: select minimum
required for the application.

k.  Air-flow measurement station, feet per minute (fpm) range: select
minimum required for the application.

l.  Fluid and gas pressure or differential pressure range: select minimum
required for the application.

2.9.2   Resistance Temperature Detectors (RTDs)

RTD sensors shall be 1000 ohm, or higher, nickel elements that are compatible
with the digital controllers.  Sensors shall be encapsulated in epoxy, series
300 stainless steel, anodized aluminum, or copper.  Temperature sensor
accuracy shall be 1.  When 2 or 3 wire RTDs are connected directly to the
controller, keep lead resistance error to 0.25 degree F or less.  Total error
for a RTD circuit shall not exceed 0.5 degree F, which includes sensor error,
lead resistance error or 4 to 20 milliampere transmitter error, and A/D
conversion resolution error.  Provide manufacturer documentation and the
Contractor’s engineering calculations which support that the proposed RTD
circuit will have a total error of 0.5 degree F or less for the specified
application.  Provide 4 to 20 milliampere transmitters for RTDs where digital
controllers do not meet temperature resolution requirementof 0.25 degree F or
do not support direct connection of RTDs.
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2.9.3   Thermistors

Precision thermistors may be used in temperature sensing applications below
200 degrees F.  Sensor accuracy over the application range shall be 0.36
degree F or less between the range of 32 to 150 degrees F.  Sensor
manufacturer shall utilize 100 percent screening to verify accuracy.
Thermistors shall be pre-aged, and inherently stable. Sensor element and leads
shall be encapsulated.  Bead thermistors are not allowed. A/D conversion
resolution error shall be kept to 0.1 degree F.  Total error for a thermistor
circuit shall not exceed 0.5 degree F, which includes sensor error and digital
controller A/D conversion resolution error.  Provide thermistor and digital
controller manufacturer documentation and the Contractor's engineering
calculations which support that the proposed thermistor input circuit will
have a total error of 0.5 degree F or less.

2.9.4   Temperature Sensor Details

a.  Room Type: Conceal element behind protective cover matched to the
room interior.

b.  Immersion Type: Total immersion depth (3 to 6 inches) as required for
the application for use with thermowells, unless otherwise indicated.

c.  Outside Air Type: Sensor shall have weatherproof housing, and
sunshield to minimize solar effects.  Mount element at least 3 inches from
building outside wall.

2.9.5   Transmitters

Transmitters shall have 4 to 20 ma output linearly scaled to the temperature,
pressure, humidity, or flow range being sensed.  Transmitter shall be matched
to the sensor, factory calibrated, and sealed.  Total error shall not exceed
0.1 percent of 20 milliampere (0.02 milliampere) at any point across the 4 to
20 ma span.  Supply voltage shall be 24 Vdc.  Transmitters shall have
noninteractive offset and span adjustments.  For temperature sensing,
transmitter stability shall not exceed 0.05 degrees C a year.

2.9.6   Sunshields

Sunshields for outside-air temperature sensing elements shall prevent the sun
from directly striking the temperature sensing elements.  The sunshields shall
be provided with adequate ventilation so that the sensing element responds to
the ambient temperature of the surroundings.  The sunshields shall be PVC, or
painted white or shall be unpainted aluminum.

2.9.7   Relative Humidity Instruments

The instrument (humidity sensor and transmitter) shall be a 2 wire loop-
powered device and have an output of 4 to 20 mAdc proportional to 5 to 95
percent relative humidity input.  Accuracy shall be plus or minus 2 percent of
full scale within the range 20 to 80 percent relative humidity.  Sensing
element shall be chilled mirror type, polymer, or thin film polymer type.
Supply voltage shall be 24 Vdc.  Transmitter shall include offset and span
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adjustments.  Provide instrument with weather-proof housing for outdoor
applications.

2.9.8   Pressure and Differential Pressure Instruments

The instrument shall be a pressure transmitter with an integral sensing
element.  The instrument overpressure rating shall be 300 percent of the
operating pressure.  Sensor-transmitter assembly accuracy shall be plus or
minus 1 percent of full scale.  The transmitter shall be a 2 wire, loop-
powered device and have an output of 4 to 20 mAdc proportional to the input
pressure range.  Each transmitter shall have offset and span adjustments.

2.9.9   Flow Switches

Flow switches shall have a repetitive accuracy of plus or minus 2 percent of
full scale.  Switch actuation shall be adjustable over the flow operating flow
range.  The switch shall have a snap-action Form C contact rated for the
application.

2.9.10   Pressure and Differential Pressure Switches

Each switch shall have an adjustable trip setpoint, and single pole double
throw contacts rated for the application.  Provide taps for sensing lines to
be connected to duct pressure fittings designed to sense air pressure;
fittings shall be of the angled-tip type with tips pointing into the air
stream.  Switches shall withstand pressure surges up to 150 percent of rated
pressure.  Each pressure switch shall be selected so that operating pressure
trip point is approximately midpoint of pressure switch adjustable range.
Repetitive accuracy shall be 2 percent.

2.9.11   Insertion Freeze Protection Switch

Electric switch shall be capillary type.  Provide special purpose insertion
thermostats with flexible elements a minimum of 20 feet in length for coil
face areas up to 40 square feet.  Switch contacts shall be rated for motor
starter circuit voltage being interrupted.  Switch shall be equipped with
auxiliary set of contacts for input of switch status to digital controller.
Provide additional elements or longer elements for larger coils at the rate of
1 foot length of element per 4 square feet of coil.  Serpentine entire
airflow.  A freezing condition at 18 inch increments along the sensing element
shall activate the thermostatic switch.  Switch shall require manual reset
after activation.

2.9.12   Current-Sensing Switches

Current-sensing switches shall be of a design that provides a normally-open
single pole single throw contact rated for the application.  Switches shall be
single unit construction with provisions for firm mounting.  Each current-
sensing switch shall have a single thru-hole for passage of current-carrying
conductors, selected for operation at a nominal 50 percent of current rating
of sensed device.  The Contractor shall use multiple turns of sensed leads for
higher rate loads.
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2.9.13   Energy Metering Devices

2.9.13.1   Electric Meters

Watthour meters with pulse initiators shall be as specified in Section 16375
ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.  Pulse initiator shall be
connected to respective digital controller.

2.9.13.2   Gas Meters

Gas meters with pulse switches shall be as specified in Section 02685 GAS
DISTRIBUTION SYSTEM.  Pulse switch shall be connected to respective digital
controller.

2.9.13.3   Water Meters

Water meters with pulse switches shall be as specified in Section 02660 WATER
LINES.  Pulse switch shall be connected to respective digital controller.

2.9.14   Thermostats

Thermostat ranges shall be selected so that the setpoint is adjustable between
plus or minus 10 degrees F of the setpoint shown.  Thermostats shall be
electronic or low-voltage electric.  Modulating room and modulating capillary
thermostats shall have either one output signal, two output signals operating
in unison, or two output signals operating in sequence, as required for the
application; each thermostat shall have an adjustable throttling range of 2 to
8 degrees F for each output.  Room thermostats shall be enclosed with separate
locking covers (guards).  Low-temperature-protection thermostats shall be low-
temperature safety thermostats, with normally-open and normally-closed
contacts and a 20-foot element which shall respond to the coldest 18-inch
segment.

2.9.15   Control Relays

Relays shall be double pole, double throw (DPDT), UL listed, with contacts
rated for the application, and enclosed in a dustproof enclosure.  Equip with
a light indicator which is lit when coil is energized and is off when coil is
not energized.  Relays shall be socket type, plug into a fixed base, and be
replaceable without need of tools or removing wiring.

2.10   INDICATING DEVICES

2.10.1   Thermometers

Piping system thermometers shall have brass, malleable iron or aluminum alloy
case and frame, clear protective face, permanently stabilized glass tube with
indicating-fluid column, white face, black numbers, and a 9-inch scale.
Thermometers for piping systems shall have rigid stems with straight, angular,
or inclined pattern.  All stems shall have expansion heads as required to
prevent breakage at extreme temperatures; the space between bulb and stem
shall be filled with a heat-transfer medium.  Non-averaging air-duct
thermometers shall have perforated stem guards and 45-degree adjustable duct
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flanges with locking mechanism.  Averaging air-duct thermometers shall have no
less than 3-1/2-inch dial, with black legend on white background, and pointer
traveling through a 270-degree arc.  Thermometers shall have an accuracy of
plus or minus 1 percent of scale range.  Select thermometer ranges so normal
temperatures are approximately equal to midpoint readings on the scale, unless
otherwise specified.

2.11   ELECTRICAL POWER AND DISTRIBUTION

Wiring and cable circuits shall be provided for all DDC apparatus, including
wiring to transformer.  Provide circuit and wiring protection in accordance
with NFPA 70.  A source 120 volts or less, 60 hz, two-pole, three wire with
ground shall be provided.  Devices shall be UL listed or FM approved.  All
electrical, electronic, and electro-pneumatic devices not located within a DDC
panel shall have an enclosure NEMA 1 in accordance with NEMA 250 unless
otherwise shown.

2.11.1   Nonconducting Wiring Duct

Nonconducting wiring duct in control panels shall have slotted sides, snap-on
duct covers, fittings for connecting ducts, mounting clips for securing ducts,
and wire-retaining clips.

2.11.2   Terminal Blocks

Terminal blocks shall be insulated, modular, feed-through, clamp style with
recessed captive screw-type clamping mechanism, shall be suitable panel and
rail mounting, and shall have end plates and partition plates for seperation
or shall have enclosed sides.

2.11.3   Transformers

Transformers shall conform to UL 506.  Power digital controllers on the
highest level LAN from dedicated circuit breakers.  Transformers for digital
controllers serving terminal equipment on lower level LANs shall be fed from
the fan motor leads or fed from the nearest distribution panel board or motor
control center, using circuits provided for the purpose.  Provide a fuse
cutout on the secondary side of the transformer.

2.11.4   Surge Protection

Surge and transient protection consist of devices installed externally to
digital controllers.

2.11.4.1   Power Line Surge Protection

Surge suppressors external to digital controller, shall be installed on all
incoming AC power.  Surge suppressor shall be rated by UL 1449, and have
clamping voltage ratings below the following levels:

a.  Normal Mode (Line to Neutral): 350 Volts

b.  Common Mode (Line to Ground): 350 Volts
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2.11.4.2   Communications Line Surge Protection

Protected from surges. metal oxide varistor (MOV) protection, rated for the
application, shall be installed at the equipment.  Additional protection, gas
tubes rated for the application, shall be installed within 3 feet of the
building cable entrance.

2.11.4.3   Sensor and Control Wiring Surge Protection

Controllers shall have sensor and control wiring surge protection with optical
isolation, metal oxide varistors (MOV), or silicon avalanche devices.  Fuses
are not permitted for surge protection.

2.11.5   Wiring and Cabling

2.11.5.1   Control Wiring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be insulated copper 18 AWG minimum
and shall be rated for 300-volt service.

2.11.5.2   Wiring for 120-volt Circuits

Wiring for 120-volt circuits shall be 14 AWG minimum and shall be rated for
600-volt service.

2.11.5.3   Analog Signal Wiring Circuits

Analog signal wiring for analog inputs and analog outputs shall be 18 AWG,
single or multiple twisted pair.  Each pair shall be 100 percent shielded, and
have 20 AWG drain wire.  Each wire shall have insulation rated to 300 volts.

2.11.5.4   Instrumentation Cable

Instrumentation cable shall be 18 AWG, stranded copper, single or multiple-
twisted, minimum 2-inch lay of twist, 100 percent shielded pairs, and shall
have a 300-volt insulation.  Each pair shall have a 20-AWG tinned-copper drain
wire and individual overall pair insulation.  Cables shall have an overall
aluminum-polyester or tinned-copper cable-shield tape, overall 20-AWG tinned-
copper cable drain wire, and overall cable insulation.

2.12   FIRE PROTECTION DEVICES

Smoke detectors shall be as specified in Section 16721 FIRE DETECTION AND
ALARM SYSTEM.

2.13   ETHERNET CABLING

10BaseT cable shall be two unshielded twisted pair, 22 AWG, grade level 5.
Cable shall consist of a transmit pair and a receive pair.

PART 3   EXECUTION

3.1   INSTALLATION
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Perform installation under supervision of competent technicians regularly
employed in the installation of DDC systems.  Provide components for a
complete and operational DDC system.  Post operating instructions for the air
compressor, and refrigerated air dryer.

3.1.1   Wiring Criteria

a.  Input/output identification:  Permanently label each field wire,
cable, or pneumatic tube at each end with the identification specified.

b.  Surge Protection:  Install surge protection no more than three feet
from where communication cable enters building.

c.  Grounding:  Ground controllers and cabinets to a good earth ground.
Ground controller to a ground in accordance with Section 16415 ELECTRICAL
WORK, INTERIOR.  Grounding of the green ac ground wire, at the breaker panel,
alone is not adequate.  Run metal conduit from controller panels to adequate
building grounds.  Ground sensor drain wire shields at controller end.

d.  Signal Wiring:  Install analog signal wiring in conduit separate from
AC power circuits.

e.  Contractor is responsible for correcting all associated ground loop
problems.

3.1.2   Digital Controllers

a.  Do not divide control of a single mechanical system such as an air
handling unit, boiler, chiller, or terminal equipment between two or more
controllers.  A single controller or master/slave controllers shall manage
control functions for a single mechanical system.

b.  Provide digital control cabinets that protect digital controller
electronics from dust, at locations shown on the drawings.

c.  Provide a main power switch at each highest level LAN digital
controller within controller cabinet.

d.  No multiplexing of points is allowed.

3.1.3   Temperature Sensors

Provide temperature sensors in locations to sense the appropriate condition.
Provide sensor where they are easy to access and service without special
tools.  Calibrate sensors to accuracy specified. In no case will sensors
designed for one application be installed for another application such as
replacing a duct sensor with a room sensor.

3.1.3.1   Room Temperature Sensors

Provide on interior walls to sense average room temperature conditions.  Avoid
locations which may be covered by office furniture.  Room temperature sensors
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should not be mounted on exterior walls when other locations are available.
Mount center line of sensor at 5 feet above finished floor.

3.1.3.2   Duct Temperature Sensors

a.  Provide sensors in ductwork in general locations as indicated. Select
specific sensor location within duct to accurately sense appropriate air
temperatures.  Do not locate sensors in dead air spaces or positions
obstructed by ducts or equipment.  Install gaskets between the sensor housing
and duct wall.  Seal duct and insulation penetrations.

b.  String duct averaging sensors between two rigid supports in a
serpentine position to sense average conditions.  Thermally isolate
temperature sensing elements from supports.  Provide duct access doors to
averaging sensors.

c.  Locate freeze protection sensors in appropriate locations to sense
lowest temperatures, to avoid potential problems with air stratification.

3.1.3.3   Immersion Temperature Sensors

Provide thermowells for sensors measuring temperatures in liquid applications
or pressure vessels.  Locate wells to sense continuous flow conditions.  Do
not install wells using extension couplings.  Where piping diameters are
smaller than the length of the wells, provide wells in piping at elbows to
effect proper flow across entire area of well.  Wells shall not restrict flow
area to less than 70 percent of pipe area.  Increase piping size as required
to avoid restriction.  Provide thermowells with thermal transmission material
within the well to speed the response of temperature measurement.  Provide
wells with sealing nuts to contain the thermal transmission material.

3.1.3.4   Outside Air Temperature Sensors

Provide outside air temperature sensor on north side of the building, away
from exhaust hoods, air intakes and other areas that may affect temperature
readings.  Provide sunshields to protect outside air sensor from direct
sunlight.

3.1.3.5   Low Temperature Protection Temperature Switch

For each 40 square feet of coil-face area, provide a temperature switch to
sense the temperature at the location shown.  Provide temperature switch
sensing element in a serpentine pattern.

3.1.4   Damper Actuators

Actuators shall not be mounted in the air stream.

3.1.5   Thermometers

Provide thermometers at locations indicated.  Mount thermometers to allow
readability when standing on the floor.
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3.1.6   Pressure Sensors

3.1.6.1   Differential Pressure

a.  General:  Install pressure sensing tips in locations to sense
appropriate pressure conditions.

b.  Duct Static Pressure Sensing: Locate duct static pressure tip as
indicated on drawings.

c.  Pumping Proof with Differential Pressure Switches: Install high
pressure side between pump discharge and check valve.

3.1.7   Control Drawings

a.  Post full size laminated copies of as-built control system drawings in
each mechanical room.

3.2   COMMISSIONING PROCEDURES

3.2.1   Evaluations

The Contractor shall make the observations, adjustments, calibrations,
measurements, and tests of the control systems, set the time schedule, and
make any necessary control-system corrections to ensure that the systems
function as described in the sequence of operation.

3.2.1.1   Item Check

Signal levels shall be recorded for the extreme positions of each controlled
device.  An item-by-item check of the sequence of operation requirement shall
be performed using Steps 1 through 4 in the specified control system
commissioning procedures.  Steps 1, 2, and 3 shall be performed with the HVAC
system shut down; Step 4 shall be performed after the HVAC systems have been
started.  External input signals to the DDC controller (such as starter
auxiliary contacts, and external systems) may be simulated in steps 1, 2, and
3.  With each operational-mode signal change, controller output relay contacts
shall be observed to ensure that they function.

3.2.1.2   Weather-Dependent Test Procedures

Weather-dependent test procedures that cannot be performed by simulation shall
be performed in the appropriate climatic season.  When simulation is used, the
actual results shall be verified in the appropriate season.

3.2.1.3   Two-Point Accuracy Check

A two-point accuracy check of the calibration of each HVAC control system
sensing element and transmitter shall be performed by comparing the controller
readout to the actual value of the variable measured at the sensing element
and transmitter or airflow measurement station location.  Digital indicating
test instruments shall be used, such as digital thermometers, motor-driven
psychrometers, and tachometers.  The test instruments shall be at least twice
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as accurate as the specified sensing element-to-controller readout accuracy.
The calibration of the test instruments shall be traceable to National
Institute Of Standards And Technology standards.  The first check point shall
be with the HVAC system in the shutdown condition, and the second check point
shall be with the HVAC system in an operational condition.  Calibration checks
shall verify that the sensing element-to-controller readout accuracies at two
points are within the specified product accuracy tolerances.  If not, the
device shall be recalibrated or replaced and the calibration check repeated.

3.2.1.4   Insertion and Immersion Temperatures

Insertion temperature and immersion temperature sensing elements and
transmitter-to-controller readout calibration accuracy shall be checked at one
physical location along the axis of the sensing element.

3.2.1.5   Averaging Temperature

Averaging-temperature sensing element and transmitter-to-controller readout
calibration accuracy shall be checked every 2 feet along the axis of the
sensing element in the proximity of the sensing element, for a maximum of 10
readings.  These readings shall then be averaged.

3.2.2   Variable Air Volume Control System - Without Return Fan

Steps for installation shall be as follows:

a.  Step 1 - System Inspection:  The HVAC system shall be observed in its
shutdown condition.  The system shall be checked to see that power is
available where required, and the supply-fan inlet vanes and cooling coil
valve are closed.

b.  Step 2 - Calibration Accuracy Check with HVAC System in Shutdown:
Readings shall be taken with a digital thermometer at each temperature sensing
element location.  Each temperature shall be read at the controller, and the
thermometer and controller display readings logged.  The calibration accuracy
of the sensing element-to-controller readout for outside air, return air,
mixed-air, and the cooling-coil discharge air temperatures shall be checked.

c.  Step 3 - Actuator Range Adjustments:  A signal shall be applied to the
actuator through an operator entered value to the controller.  The proper
operation of the actuators and positioners for all dampers and valves shall be
visually verified.  The signal shall be varied from live zero to full range,
and it shall be verified that the actuators travel from zero stroke to full
stroke within the signal range.  It shall be verified that all sequenced and
parallel-operated actuators move from zero stroke to full stroke in the proper
direction, and move the connected device in the proper direction from one
extreme position to the other.

d.  Step 4 - Control-System Commissioning:

(1) The two-point calibration accuracy check for sensing element-to-
controller readout for the static pressure in the supply duct shall be
performed.
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(2) The two-point calibration accuracy check of the sensing element-
to-controller readout for outside air temperatures shall be performed.

(3) The two-point calibration accuracy check of sensing element-to-
controller readout for the fan discharge temperature shall be performed.  The
setpoint for the fan discharge temperature shall be set as shown.  A change
shall be simulated in the discharge air temperature through an operator

(4) With the HVAC system running, a smoke-detector trip input signal
shall be simulated at each detector, and control-device actions and interlock
functions as described in the Sequence of Operation shall be verified.
Simulation shall be performed without false alarming any Life Safety systems.
It shall be verified that the HVAC system shuts down and the smoke detector
alarm is initiated.  The detectors shall be reset.  The HVAC system shall be
restarted by manual reset, and it shall be verified that the alarm returns to
normal.

(5) Velocity setpoints shall be set for minimum and maximum flow and
temperature setpoints for the heating/cooling dead band, for each VAV terminal
unit.  The actions of the controller, the operation of the damper, and the
operation of heating shall be verified.  It shall be verified that space
temperature is maintained.

3.3   SITE TESTING

3.3.1   General

a.  Demonstrate compliance of the BACS with the contract documents.
Furnish personnel, equipment, instrumentation, and supplies necessary to
perform site testing.  Ensure that tests are performed by competent employees
of the DDC system installer or the DDC system manufacturer regularly employed
in the testing and calibration of DDC systems.

b. Tests are subject to oversight and approval by the Contracting Officer.
The testing shall not be run during scheduled seasonal off-periods of heating
and cooling systems.  Performance verification test shall ensure proper
execution of the sequence of operation and proper tuning of control loops.

c.  Obtain approval of the plan for each phase of testing before beginning
that phase of testing.  Give to the Contracting Officer written notification
of planned testing at least 30 days prior to test.  Notification shall be
accompanied by the proposed test procedures.  In no case will the Contractor
be allowed to start testing without written Government approval of test
procedures. The test procedures shall consist of detailed instructions for
complete testing to prove performance of the heating, ventilating and air-
conditioning system and digital control system. Conduct performance
verification test during one week of continuous HVAC and DDC systems operation
and before final acceptance of work.

3.3.2  Performance Verification Test

Test procedures shall include tests outlined in the following paragraphs.
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a.  Check the operation of each output to verify correct operation.
Command digital outputs on and off. Command analog outputs to minimum range,
such as 4 mA, and maximum range, such as 20 mA, measure and record commanded
and actual output values.  Document each command and result for the test
report.

b.  With the digital controller, apply a control signal to each actuator
and verify that the actuator operates properly from its normal position to
full range of stroke position.  Record actual spring ranges and normal
positions for all modulating control valves and dampers.  Include
documentation in the test report.

c.  Demonstrate that programming is not lost after a power failure, and
digital controllers automatically resume proper control after a power failure.

d.  Show that surge protection, meeting the requirements of this
specification, has been installed on incoming power to the digital controllers
and on communications lines.

e.  Furnish the Government graphed trends to show the sequence of
operation is executed in correct order.  Demonstrate the HVAC system operates
properly through the complete sequence of operation.  Demonstrate proper
control system response for abnormal conditions for which there is a specified
response by simulating these conditions.  Demonstrate hardware interlocks and
safeties work.  Demonstrate the control system performs the correct sequence
of control after a loss of power.

f.  Furnish the Government graphed trends of control loops to demonstrate
the control loop is stable and that setpoint is maintained.  Control loop
response shall respond to setpoint changes and stabilize in 1 minute. Control
loop trend data shall be instantaneous and the time between data points shall
not be greater than one minute.

3.3.3   Test Reporting for Performance Verification Tests

a.  Document all tests with detailed test results.  Explain in detail the
nature of each failure and corrective action taken.

b.  After the Performance Verification Tests, identify, determine causes,
replace, repair or calibrate equipment that fails to meet the specification,
and deliver a written report to the Government.

c.  Provide a written report containing test documentation after the
Performance Verification Tests.  Convene a test review meeting at the job site
to present the results to the Government.  As part of this test review
meeting, demonstrate by performing all portions of the performance
verification test that each failure has been corrected.  Based on the report
and test review meeting, the Government will determine either the restart
point or successful completion of testing.  Do not commence retesting until
after receipt of written notification by the Government.  At the conclusion of
retesting, assessment will be repeated.



AMENDMENT NO. 0001

SECTION 16375

ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND
11/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only. 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C12.1 (1995) Code for Electricity Metering

ANSI C12.4 (1984; R 1996) Mechanical Demand Registers

ANSI C12.10 (1987) Electromechanical Watthour Meters

ANSI C12.11 (1987; R 1993) Instrument Transformers for 
Revenue Metering, 10 kV BIL Through 350 kV 
BIL (0.6 kV NSV Through 69 kV NSV)

ANSI C29.1 (1988) Electrical Power Insulators - Test 
Methods

ANSI C37.16 (1988; C37.16a; R 1995) Low-Voltage Power 
Circuit Breakers and AC Power Circuit 
Protectors - Preferred Ratings, Related 
Requirements, and Application 
Recommendations

ANSI C37.46 (1981; R 1992) Power Fuses and Fuse 
Disconnecting Switches

ANSI C37.50 (1989) Switchgear, Low-Voltage AC Power 
Circuit Breakers Used in Enclosures - Test 
Procedures

ANSI C37.72 (1987) Manually-Operated Dead-Front, 
Padmounted Switchgear with 
Load-Interrupting Switches and Separable 
Connectors for Alternating-Current Systems

ANSI C37.121 (1989) Switchgear, Unit Substations 
Requirements

ANSI C57.12.13 (1982) Conformance Requirements for 
Liquid-Filled Transformers Used in Unit 
Installations, Including Unit Substations

ANSI C57.12.21 (1980) Requirements for Pad-Mounted, 
Compartmental-Type, Self-Cooled, 
Single-Phase Distribution Transformers 
with High-Voltage Bushings; (High-Voltage, 
34 500 Grd Y/19 920 Volts and Below; 
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Low-Voltage, 240/120; 167 kVA and Smaller)

ANSI C57.12.26 (1993) Pad-Mounted Compartmental-Type, 
Self-Cooled, Three-Phase Distribution 
Transformers for Use with Separable 
Insulated High-Voltage Connectors, 
High-Voltage, 34 500 Grd Y/19 920 Volts 
and Below; 2500 kVa and Smaller

ANSI C57.12.27 (1982) Conformance Requirements for 
Liquid-Filled Distribution Transformers 
Used in Pad-Mounted Installations, 
Including Unit Substations

ANSI C57.12.28 (1988) Switchgear and Transformers - 
Padmounted Equipment - Enclosure Integrity

ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated

ANSI C119.1 (1986) Sealed Insulated Underground 
Connector Systems Rated 600 Volts

ANSI C135.30 (1988) Zinc-Coated Ferrous Ground Rods for 
Overhead or Underground Line Construction

ANSI O5.1 (1992) Specifications and Dimensions for 
Wood Poles

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 48 (1994a) Gray Iron Castings

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM B 8 (1993) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM C 478 (1994) Precast Reinforced Concrete Manhole 
Sections

ASTM D 923 (1991) Sampling Electrical Insulating 
Liquids

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2472 (1992) Sulfur Hexafluoride

ASTM D 4059 (1991) Analysis of Polychlorinated 
Biphenyls in Insulating Liquids by Gas 
Chromatography

ASTM F 883 (1990) Padlocks
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ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS5 (1994) Specifications for Cross-linked 
Polyethylene Insulated Shielded Power 
Cables Rated 5 Through 46 kV

AEIC CS6 (1987; Rev Mar 1989) Ethylene Propylene 
Rubber Insulated Shielded Power Cables 
Rated 5 Through 69 kV

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825 (1995; Supple I; Supple II; Supple III) 
Approval Guide

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (1997) National Electrical Safety Code 

IEEE C37.1 (1994) IEEE Standard Definition, 
Specification, and Analysis of Systems 
Used for Supervisory Control, Data 
Acquisition, and Automatic Control

IEEE C37.2 (1991) Electrical Power System Device 
Function Numbers

IEEE C37.13 (1990; R 1995) Low-Voltage AC Power 
Circuit Breakers Used in Enclosures

IEEE C37.20.1 (1993) Metal-Enclosed Low-Voltage Power 
Circuit-Breaker Switchgear

IEEE C37.20.2 (1993; C37.20.2b) Metal-Clad and 
Station-Type Cubicle Switchgear

IEEE C37.20.3 (1987) Metal-Enclosed Interrupter 
Switchgear

IEEE C37.23 (1987; R 1991) Guide for Metal-Enclosed 
Bus and Calculating Losses in 
Isolated-Phase Bus

IEEE C37.30 (1992) Definitions and Requirements for 
High-Voltage Air Switches, Insulators, and 
Bus Supports

IEEE C37.34 (1994) Test Code for High-Voltage Air 
Switches

IEEE C37.41 (1994) Design Tests for High-Voltage 
Fuses, Distribution Enclosed Single-Pole 
Air Switches, Fuse Disconnecting Switches, 
and Accessories

IEEE C37.63 (1984; R 1990) Requirements for Overhead, 
Pad-Mounted, Dry-Vault, and Submersible 
Automatic Line Sectionalizer for AC Systems

IEEE C37.90 (1989) Relays and Relay Systems Associated 
with Electric Power Apparatus
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IEEE C37.90.1 (1989; R 1991) IEEE Standard Surge 
Withstand Capability (SWC) Tests for 
Protective Relays and Relay Systems

IEEE C37.98 (1987; R 1991) Seismic Testing of Relays

IEEE C57.12.00 (1993) IEEE Standard General Requirements 
for Liquid-Immersed Distribution, Power, 
and Regulating Transformers

IEEE C57.13 (1993) Instrument Transformers

IEEE C57.98 (1993) Guide for Transformer Impulse Tests

IEEE C62.1 (1989; R 1994) Surge Arresters for ac 
Power Circuits

IEEE C62.2 (1987; R 1994) Guide for the Application 
of Gapped Silicon-Carbide Surge Arresters 
for Alternating Current Systems

IEEE C62.11 (1993) IEEE Standard Metal-Oxide Surge 
Arresters for AC Power Circuits

IEEE Std 48 (1996) Standard Test Procedures and 
Requirements for Alternating-Current Cable 
Terminations 2.5 kV through 765 kV

IEEE Std 81 (1983) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System 
(Part 1)

IEEE Std 100 (1992) IEEE Standard Dictionary of 
Electrical and Electronics Terms

IEEE Std 242 (1986; R 1991) Recommended Practice for 
Protection and Coordination of Industrial 
and Commercial Power Systems

IEEE Std 386 (1995) Separable Insulated Connector 
Systems for Power Distribution Systems 
Above 600V

IEEE Std 399 (1990) Recommended Practice for Industrial 
and Commercial Power System Analysis

IEEE Std 404 (1993) Cable Joints for Use with Extruded 
Dielectric Cable Rated 5000 V through 46 
000 V and Cable Joints for Use with 
Laminated Dielectric Cable Rated 2500 V 
Through 500 000 V

IEEE Std 590 (1977; R 1991) IEEE Cable Plowing Guide

IEEE Std 592 (1990) Exposed Semiconducting Shields on 
Premolded High Voltage Cable Joints and 
Separable Insulated Connectors

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
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NEMA AB 1 (1993) Molded Case Circuit Breakers and 
Molded Case Switches

NEMA BU 1 (1994) Busways

NEMA FB 1 (1993) Fittings, Cast Metal Boxes and 
Conduit Bodies for Conduit and Cable 
Assemblies

NEMA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA LA 1 (1992) Surge Arresters

NEMA PB 1 (1990) Panelboards

NEMA PB 2 (1995) Deadfront Distribution Switchboards

NEMA SG 2 (1993) High Voltage Fuses

NEMA SG 3 (1995) Low-Voltage Power Circuit Breakers

NEMA SG 5 (1990) Power Switchgear Assemblies

NEMA TC 5 (1990) Corrugated Polyolefin Coilable 
Plastic Utilities Duct

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct 
for Underground Installation

NEMA TC 7 (1990) Smooth-Wall Coilable Polyethylene 
Electrical Plastic Duct

NEMA WC 7 (1993) 
Cross-Linked-Thermosetting-Polyethylene- 
Insulated Wire and Cable for the 
Transmission and Distribution of 
Electrical Energy

NEMA WC 8 (1993) Ethylene-Propylene-Rubber-Insulated 
Wire and Cable for the Transmission and 
Distribution of Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 6 (1993; Rev March 96) Rigid Metal Conduit

UL 198C (1986; Rev thru Jun 1993) 
High-Interrupting-Capacity Fuses, 
Current-Limiting Types

UL 198D (1995) Class K Fuses

UL 198E (1988; Rev Jul 1988) Class R Fuses

UL 198H (1988; Rev thru Nov 1993) Class T Fuses

Page  5



UL 467 (1993; Rev thru Aug 1996) Grounding and 
Bonding Equipment

UL 486A (1997) Wire Connectors and Soldering Lugs 
for Use with Copper Conductors

UL 486B (1991; Rev thru Oct 1996) Wire Connectors 
for Use with Aluminum Conductors

UL 489 (1996; Rev May 1997) Molded-Case Circuit 
Breakers, Molded-Case Switches, and 
Circuit-Breaker Enclosures

UL 510 (1994) Insulating Tape

UL 514A (1996) Metallic Outlet Boxes

UL 651 (1995; Rev Jan 1997) Schedule 40 and 80 
Rigid PVC Conduit

UL 854 (1996; Rev May 1996) Service-Entrance 
Cables

UL 857 (1994; Rev thru Nov 1996) Busways and 
Associated Fittings

UL 1242 (1996) Intermediate Metal Conduit

UL 1684 (1993) Reinforced Thermosetting Resin 
Conduit

1.3   SUBMITTALS

Governmental approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's Catalog Data; GA.

Catalog cuts, brochures, circulars, specifications, product data, and 
printed information in sufficient detail and scope to verify compliance 
with the requirements of the contract documents.

Installation Procedures; FIO.

As a minimum, installation procedures for transformers, substations, 
switchgear, and medium-voltage cable terminations and splices.

Procedures shall include cable pulling plans, diagrams, instructions, and 
precautions required to install, adjust, calibrate, and test the devices 
and equipment.

As-Built Drawings; GA.

The as-built drawings shall be a record of the construction as installed.  
The drawings shall include  the information shown on the contract drawings 
as well as  deviations, modifications, and changes from the contract 
drawings, however minor.  The as-built drawings shall be a full sized set 
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of prints marked to reflect  deviations, modifications, and changes.  The 
as-built drawings shall be complete and show the location, size, 
dimensions, part identification, and other information.  Additional sheets 
may be added.  The as-built drawings shall be jointly inspected for 
accuracy and completeness by the Contractor's quality control 
representative and by the Contracting Officer prior to the submission of 
each monthly pay estimate.  Upon completion of the work, the Contractor 
shall provide three full sized sets of the marked prints to the Contracting 
Officer for approval.  If upon review, the as-built drawings are found to 
contain errors and/or omissions, they will be returned to the Contractor 
for correction.  The Contractor shall correct and return the as-built 
drawings to the Contracting Officer for approval within 10 calendar days 
from the time the drawings are returned to the Contractor.

SD-13 Certificates

Materials and Equipment; FIO.

Where materials or equipment are specified to conform to the standards of 
the Underwriters Laboratories (UL) or to be constructed or tested, or both, 
in accordance with the standards of the American National Standards 
Institute (ANSI), the Institute of Electrical and Electronics Engineers 
(IEEE), or the National Electrical Manufacturers Association (NEMA), the 
Contractor shall submit proof that the items provided conform to such 
requirements.  The label of, or listing by, UL will be acceptable as 
evidence that the items conform.  Either a certification or a published 
catalog specification data statement, to the effect that the item is in 
accordance with the referenced ANSI or IEEE standard, will be acceptable as 
evidence that the item conforms.  A similar certification or published 
catalog specification data statement to the effect that the item is in 
accordance with the referenced NEMA standard, by a company listed as a 
member company of NEMA, will be acceptable as evidence that the item 
conforms.  In lieu of such certification or published data, the Contractor 
may submit a certificate from a recognized testing agency equipped and 
competent to perform such services, stating that the items have been tested 
and that they conform to the requirements listed, including methods of 
testing of the specified agencies.  Compliance with above-named 
requirements does not relieve the Contractor from compliance with any other 
requirements of the specifications.

SD-19 OPERATION AND MAINTENANCE MANUALS

Electrical Distribution System; GA.

Six copies of operation and maintenance manuals, within 7 calendar days 
following the completion of tests and including assembly, installation, 
operation and maintenance instructions, spare parts data which provides 
supplier name, current cost, catalog order number, and a recommended list 
of spare parts to be stocked.  Manuals shall also include data outlining 
detailed procedures for system startup and operation, and a troubleshooting 
guide which lists possible operational problems and corrective action to be 
taken.  A brief description of all equipment, basic operating features, and 
routine maintenance requirements shall also be included.  Documents shall 
be bound in a binder marked or identified on the spine and front cover.  A 
table of contents page shall be included and marked with pertinent contract 
information and contents of the manual.  Tabs shall be provided to separate 
different types of documents, such as catalog ordering information, 
drawings, instructions, and spare parts data.  Index sheets shall be 
provided for each section of the manual when warranted by the quantity of 
documents included under separate tabs or dividers.

Three additional copies of the instructions manual shall be provided within 
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30 calendar days following the manuals.

1.4   DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when 
received and prior to acceptance from conveyance.  Stored items shall be 
protected from the environment in accordance with the manufacturer's 
published instructions.  Damaged items shall be replaced.  Oil filled 
transformers shall be stored in accordance with the manufacturer's 
requirements.

1.5   EXTRA MATERIALS

One additional spare fuse or fuse element for each furnished fuse or fuse 
element shall be delivered to the contracting officer when the electrical 
system is accepted.  Two complete sets of all special tools required for 
maintenance shall be provided, complete with a suitable tool box.  Special 
tools are those that only the manufacturer provides, for special purposes 
(to access compartments, or operate, adjust, or maintain special parts).

PART 2   PRODUCTS

2.1   STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Items of the same classification shall be identical 
including equipment, assemblies, parts, and components.

2.2   NAMEPLATES

2.2.1   General

Each major component of this specification shall have the manufacturer's 
name, address, type or style, model or serial number, and catalog number on 
a nameplate securely attached to the equipment.  Nameplates shall be made 
of noncorrosive metal.  Equipment containing liquid dielectrics shall have 
the type of dielectric on the nameplate.  Sectionalizer switch nameplates 
shall have a schematic with all switch positions shown and labeled.  As a 
minimum, nameplates shall be provided for transformers, circuit breakers, 
meters, switches, and switchgear.

2.2.2   Liquid-Filled Transformer Nameplates

Power transformers shall be provided with nameplate information in 
accordance with IEEE C57.12.00.  Nameplates shall indicate the number of  
gallons and composition of liquid-dielectric, and shall be permanently 
marked with a statement that the transformer dielectric to be supplied is 
non-polychlorinated biphenyl.  If transformer nameplate is not so marked, 
the Contractor shall furnish manufacturer's certification for each 
transformer that the dielectric is non-PCB classified, with less than  2 
ppm PCB content in accordance with paragraph LIQUID DIELECTRICS.  
Certifications shall be related to serial numbers on transformer 
nameplates.  Transformer dielectric exceeding the 2 ppm PCB content or 
transformers without certification will be considered as PCB insulated and 
will not be accepted.

2.3   CORROSION PROTECTION

2.3.2   Ferrous Metal Materials
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2.3.2.2   Equipment

Equipment and component items, including but not limited to transformer 
stations not hot-dip galvanized or porcelain enamel finished, shall be 
provided with corrosion-resistant finishes which shall withstand 120 hours 
of exposure to the salt spray test specified in ASTM B 117 without loss of 
paint or release of adhesion of the paint primer coat to the metal surface 
in excess of  1/16 inch from the test mark.  The scribed test mark and test 
evaluation shall be in accordance with ASTM D 1654 with a rating of not 
less than 7 in accordance with TABLE 1, (procedure A).  Cut edges or 
otherwise damaged surfaces of hot-dip galvanized sheet steel or mill 
galvanized sheet steel shall be coated with a zinc rich paint conforming to 
the manufacturer's standard.

2.6   CONDUIT AND DUCTS

Duct lines shall be nonencased direct-burial, thick-wall type.

2.6.1   Metallic Conduit

Intermediate metal conduit shall comply with UL 1242.  Rigid galvanized 
steel conduit shall comply with UL 6 and ANSI C80.1.  Metallic conduit 
fittings and outlets shall comply with UL 514A and NEMA FB 1.

2.6.2   Nonmetallic Ducts

2.6.2.3   Direct Burial

UL 651 Schedule 40, or NEMA TC 6 Type DB.

2.6.3   Conduit Sealing Compound

Compounds for sealing ducts and conduit shall have a putty-like consistency 
workable with the hands at temperatures as low as  35 degrees F, shall 
neither slump at a temperature of  300 degrees F, nor harden materially 
when exposed to the air.  Compounds shall adhere to clean surfaces of fiber 
or plastic ducts; metallic conduits or conduit coatings; concrete, masonry, 
or lead; any cable sheaths, jackets, covers, or insulation materials; and 
the common metals.  Compounds shall form a seal without dissolving, 
noticeably changing characteristics, or removing any of the ingredients.  
Compounds shall have no injurious effect upon the hands of workmen or upon 
materials.

2.7   MANHOLES, HANDHOLES, AND PULLBOXES

Manholes, handholes, and pullboxes shall be as indicated.  Strength of 
manholes, handholes, and pullboxes and their frames and covers shall 
conform to the requirements of IEEE C2.  Precast-concrete manholes shall 
have the required strength established by ASTM C 478.  Frames and covers 
shall be made of gray cast iron and a machine-finished seat shall be 
provided to ensure a matching joint between frame and cover.  Cast iron 
shall comply with ASTM A 48, Class 30B, minimum.  Handholes for low voltage 
cables installed in parking lots, sidewalks, and turfed areas shall be 
fabricated from an aggregate consisting of sand and with continuous woven 
glass strands having an overall compressive strength of at least  10,000 psi
 and a flexural strength of at least  5,000 psi.  Pullbox and handhole 
covers in sidewalks, and turfed areas shall be of the same material as the 
box.  Concrete pullboxes shall consist of precast reinforced concrete 
boxes, extensions, bases, and covers.

2.9   TRANSFORMERS
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2.9.2   Pad-Mounted Transformers

Pad-mounted transformers shall comply with ANSI C57.12.26 and shall be of 
the radial type.  Pad-mounted transformer stations shall be assembled and 
coordinated by one manufacturer and each transformer station shall be 
shipped as a complete unit so that field installation requirements are 
limited to mounting each unit on a concrete pad and connecting it to 
primary and secondary lines.  Stainless steel pins and hinges shall be 
provided.  Barriers shall be provided between high- and low-voltage 
compartments.  High-voltage compartment doors shall be interlocked with 
low-voltage compartment doors to prevent access to any high-voltage section 
unless its associated low-voltage section door has first been opened.  
Compartments shall be sized to meet the specific dimensional requirements 
of ANSI C57.12.26.  Pentahead locking bolts shall be provided with 
provisions for a padlock.

2.9.2.1   High-Voltage Compartments

The high-voltage compartment shall be dead-front construction.  Primary 
switching and protective devices shall include loadbreak switching, 
oil-immersed, current-limiting, bayonet-type fuses, medium-voltage 
separable loadbreak connectors, universal bushing wells and inserts or 
integral one piece bushings and surge arresters.  The switch shall be 
mounted inside transformer tank with switch operating handle located in 
high-voltage compartment and equipped with metal loop for hook stick 
operation.  Fuses shall be interlocked with switches so that fuses can be 
removed only when the associated switch is in the "OPEN" position.  
Adjacent to medium-voltage cable connections, a nameplate or equivalent 
stencilled inscription shall be provided inscribed "DO NOT OPEN CABLE 
CONNECTORS UNLESS SWITCH IS OPEN."  Surge arresters shall be fully 
insulated and configured to terminate on the same bushing as the primary 
cable by means of a loadbreak, feed-through bushing insert.

2.9.2.2   Load-Break Switch

Radial-feed oil-immersed type rated at 15 kV, 95 kV BIL, with a continuous 
current rating and load-break rating of 200 ampere, and a make-and-latch 
rating of 10,000 rms amperes symmetrical.  Locate the switch handle in the 
high-voltage compartment.

2.9.2.3   Transformer Tank Sections

Transformers shall comply with IEEE C57.12.00, ANSI C57.12.21, and ANSI 
C57.12.26 and shall be of the less-flammable, liquid-insulated type with 
high molecular-weight hydrocarbon liquid.  Transformers shall be suitable 
for outdoor use and shall have 2 separate windings per phase.  Standard 
NEMA primary taps shall be provided.  Where primary taps are not specified, 
4, 2-1/2 percent rated kVA high-voltage taps shall be provided 2 above and 
2 below rated, primary voltage.  Operating handles for primary tap changers 
for de-energized operation shall be located within high-voltage 
compartments, externally to transformer tanks.  Adjacent to the tap changer 
operating handle, a nameplate or equivalent stenciled inscription shall be 
provided and inscribed "DO NOT OPERATE UNDER LOAD." Transformer ratings at 
60 Hz shall be as follows:

Three-phase capacity ........................................225 kVA.

Impedance .........................................................4.0%.

Temperature Rise .............................................65 degrees C.
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High-voltage winding ........................................13,200 volts.

High-voltage winding connections ..................................Delta.

Low-voltage winding .........................................208/120 volts.

Low-voltage winding connections ................................ Wye.

2.9.2.4   Low-Voltage Cable Compartments

Neutrals shall be provided with fully-insulated bushings.  Clamp type cable 
terminations, suitable for copper conductors entering from below, shall be 
provided as necessary.

2.9.2.5   Accessories

High-voltage warning signs shall be permanently attached to each side of 
transformer stations.  Voltage warning signs shall comply with IEEE C2.  
Copper-faced steel or stainless steel ground connection pads shall be 
provided in both the high- and low-voltage compartments.  Dial-type 
thermometer, liquid-level gauge, and drain valve with built-in sampling 
device shall be provided for each transformer station.  
Insulated-bushing-type parking stands shall be provided adjacent to each 
separable load-break elbow to provide for cable isolation during 
sectionalizing operations.

2.12   GROUNDING AND BONDING

2.12.1   Driven Ground Rods

Ground rods shall be copper-clad steel conforming to UL 467 not less than 
3/4 inch in diameter by 10 feet in length.  Sectional type rods may be used.

2.12.2   Grounding Conductors

Grounding conductors shall be bare, except where installed in conduit with 
associated phase conductors.  Insulated conductors shall be of the same 
material as phase conductors and green color-coded, except that conductors 
shall be rated no more than 600 volts.  Bare conductors shall be ASTM B 8 
soft-drawn unless otherwise indicated.  Aluminum is not acceptable.

2.16   LIQUID DIELECTRICS

Liquid dielectrics for transformers shall be non-polychlorinated biphenyl 
(PCB) mineral-oil or less-flammable liquid as specified.  Nonflammable 
fluids shall not be used.  Tetrachloroethylene (perchloroethylene) and 1, 
2, 4 trichlorobenzene fluids shall not be used.  Liquid dielectrics in 
retrofitted equipment shall be certified by the manufacturer as having less 
than 2 parts per million (ppm) PCB content.  In lieu of the manufacturer's 
certification, the Contractor may submit a test sample of the dielectric in 
accordance with ASTM D 923 and have tests performed per ASTM D 4059 at a 
testing facility approved by the Contracting Officer.  Equipment with test 
results indicating PCB level exceeding 2 ppm shall be replaced.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Equipment and devices shall be installed and energized in accordance with 
the manufacturer's published instructions. 
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3.1.1   Conformance to Codes

The installation shall comply with the requirements and recommendations of 
NFPA 70 and IEEE C2 as applicable.

3.1.2   Verification of Dimensions

The Contractor shall become familiar with details of the work, shall verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing any work.

3.1.3   Disposal of Liquid Dielectrics

PCB-contaminated dielectrics must be marked as PCB and transported to and 
incinerated by an approved EPA waste disposal facility.  The Contractor 
shall furnish certification of proper disposal.  Contaminated dielectrics 
shall not be diluted to lower the contamination level.

3.2   CABLE INSTALLATION

3.2.1   Cable Installation Plan and Procedure

3.2.1.2   Duct Cleaning

Duct shall be cleaned with an assembly that consists of a flexible mandrel 
that is 1/4 inch less than inside diameter of duct, 2 wire brushes, and a 
rag.  The cleaning assembly shall be pulled through conduit a minimum of 2 
times or until less than a volume of  8 cubic inches of debris is expelled 
from the duct.

3.2.1.3   Duct Lubrication

The cable lubricant shall be compatible with the cable jacket for cable 
that is being installed.  Application of lubricant shall be in accordance 
with lubricant manufacturer's recommendations.

3.2.1.4   Cable Installation

The Contractor shall provide a cable feeding truck and a cable pulling 
winch as required.  The Contractor shall provide a pulling grip or pulling 
eye in accordance with cable manufacturer's recommendations.  The pulling 
grip or pulling eye apparatus shall be attached to polypropylene or manilla 
rope followed by lubricant front end packs and then by power cables.  A 
dynamometer shall be used to monitor pulling tension.  Pulling tension 
shall not exceed cable manufacturer's recommendations.  The Contractor 
shall not allow cables to cross over while cables are being fed into duct.  
For cable installation in cold weather, cables shall be kept at  50 degrees 
F temperature for at least 24 hours before installation.

3.2.3   Direct-Burial

3.2.3.1   Trenching

Trenches shall be excavated to depths required to provide the minimum 
necessary cable cover.  Bottoms of trenches shall be smooth and free of 
stones and sharp objects.  Where bottoms of trenches comprise materials 
other than sand, a  3 inch layer of sand shall be laid first and compacted 
to approximate densities of surrounding firm soil.

3.5   DUCT LINES
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3.5.1   Requirements

Numbers and sizes of ducts shall be as indicated.  Duct lines shall be laid 
with a minimum slope of  4 inches per 100 feet.Depending on the contour of 
the finished grade, the high-point may be at a terminal, a manhole, a 
handhole, or between manholes or handholes.  Short-radius manufactured 
90-degree duct bends may be used only for pole or equipment risers, unless 
specifically indicated as acceptable.  The minimum manufactured bend radius 
shall be  18 inches for ducts of less than  3 inch diameter, and  36 inches 
for ducts  3 inches or greater in diameter.  Otherwise, long sweep bends 
having a minimum radius of  25 feet shall be used for a change of direction 
of more than 5 degrees, either horizontally or vertically.  Both curved and 
straight sections may be used to form long sweep bends, but the maximum 
curve used shall be 30 degrees and manufactured bends shall be used.  Ducts 
shall be provided with end bells whenever duct lines terminate in manholes 
or handholes.

3.5.2   Treatment

Ducts shall be kept clean of concrete, dirt, or foreign substances during 
construction.  Field cuts requiring tapers shall be made with proper tools 
and match factory tapers.  A coupling recommended by the duct manufacturer 
shall be used whenever an existing duct is connected to a duct of different 
material or shape.  Ducts shall be stored to avoid warping and 
deterioration with ends sufficiently plugged to prevent entry of any water 
or solid substances.  Ducts shall be thoroughly cleaned before being laid.  
Plastic ducts shall be stored on a flat surface and protected from the 
direct rays of the sun.

3.5.3   Concrete Encasement

Ducts requiring concrete encasements shall comply with NFPA 70, except that 
electrical duct bank configurations for ducts 6 inches in diameter shall be 
determined by calculation and as shown on the drawings.  The separation 
between adjacent electric power and communication ducts shall conform to 
IEEE C2.  Duct line encasements shall be monolithic construction.  Where a 
connection is made to a previously poured encasement, the new encasement 
shall be well bonded or doweled to the existing encasement.  Separators or 
spacing blocks shall be made of steel, concrete, plastic, or a combination 
of these materials placed not farther apart than  4 feet on centers.  Ducts 
shall be securely anchored to prevent movement during the placement of 
concrete and joints shall be staggered at least  6 inches vertically.

3.5.4   Nonencased Direct-Burial

Top of duct lines shall be not less than  24 inches below finished grade 
and shall be installed with a minimum of  3 inches of earth around each 
duct, except that between adjacent electric power and communication ducts,  
12 inches of earth is required.  Bottoms of trenches shall be graded toward 
manholes or handholes and shall be smooth and free of stones, soft spots, 
and sharp objects.  Where bottoms of trenches comprise materials other than 
sand, a 3 inch layer of sand shall be laid first and compacted to 
approximate densities of surrounding firm soil before installing ducts.  
Joints in adjacent tiers of duct shall be vertically staggered at least 6 
inches.  The first  6 inch layer of backfill cover shall be sand compacted 
as previously specified.  The rest of the excavation shall be backfilled 
and compacted in  3 to 6 inch layers.  Duct banks may be held in alignment 
with earth.  However, high-tiered banks shall use a wooden frame or 
equivalent form to hold ducts in alignment prior to backfilling.

3.5.5   Installation of Couplings
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Joints in each type of duct shall be made up in accordance with the 
manufacturer's recommendations for the particular type of duct and coupling 
selected and as approved.

3.5.5.2   Plastic Duct

Duct joints shall be made by brushing a plastic solvent cement on insides 
of plastic coupling fittings and on outsides of duct ends.  Each duct and 
fitting shall then be slipped together with a quick 1/4-turn twist to set 
the joint tightly.

3.6   MANHOLES, HANDHOLES, AND PULLBOXES

3.6.1   General

Manholes shall be constructed approximately where shown.  The exact 
location of each manhole shall be determined after careful consideration 
has been given to the location of other utilities, grading, and paving.  
The location of each manhole shall be approved by the Contracting Officer 
before construction of the manhole is started.  Manholes shall be the type 
noted on the drawings and shall be constructed in accordance with the 
applicable details as indicated.  Top, walls, and bottom shall consist of 
reinforced concrete.  Walls and bottom shall be of monolithic concrete 
construction.  The Contractor may at his option utilize monolithically 
constructed precast-concrete manholes having the required strength and 
inside dimensions as required by the drawings or specifications.  In paved 
areas, frames and covers for manhole and handhole entrances in vehicular 
traffic areas shall be flush with the finished surface of the paving.  In 
unpaved areas, the top of manhole covers shall be approximately 1/2 inch 
above the finished grade.  Where existing grades that are higher than 
finished grades are encountered, concrete assemblies designed for the 
purpose shall be installed to elevate temporarily the manhole cover to 
existing grade level.  All duct lines entering manholes must be installed 
on compact soil or otherwise supported when entering a manhole to prevent 
shear stress on the duct at the point of entrance to the manhole.  Duct 
lines entering cast-in-place concrete manholes shall be cast in-place with 
the manhole.  Duct lines entering precast concrete manholes through a 
precast knockout penetration shall be grouted tight with a portland cement 
mortar.  PVC duct lines entering precast manholes through a PVC endbell 
shall be solvent welded to the endbell.  A cast metal grille-type sump 
frame and cover shall be installed over the manhole sump.  A cable-pulling 
iron shall be installed in the wall opposite each duct line entrance.

3.6.3   Communications Manholes

The number of hot-dip galvanized cable racks with a plastic coating over 
the galvanizing indicated shall be installed in each telephone manhole. 
Each cable rack shall be provided with 2 cable hooks.  Cables for the 
telephone and communication systems will be installed by others.

3.6.4   Handholes

Handholes shall be located approximately as shown.  Handholes shall be of 
the type noted on the drawings and shall be constructed in accordance with 
the details shown.

3.6.5   Pullboxes

Pullbox tops shall be flush with sidewalks or curbs or placed 1/2 inch 
above surrounding grades when remote from curbed roadways or sidewalks.  
Covers shall be marked "Low-Voltage" and provided with 2 lifting eyes and 2 
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hold-down bolts.  Each box shall have a suitable opening for a ground rod.  
Conduit, cable, ground rod entrances, and unused openings shall be sealed 
with mortar.

3.6.6   Ground Rods

A ground rod shall be installed at the manholes, handholes and pullboxes. 
Ground rods shall be driven into the earth before the manhole floor is 
poured so that approximately  4 inches of the ground rod will extend above 
the manhole floor.  When precast concrete manholes are used, the top of the 
ground rod may be below the manhole floor and a No. 1/0 AWG ground 
conductor brought into the manhole through a watertight sleeve in the 
manhole wall.

3.7   PAD-MOUNTED EQUIPMENT INSTALLATION

Pad-mounted equipment, shall be installed on concrete pads in accordance 
with the manufacturer's published, standard installation drawings and 
procedures, except that they shall be modified to meet the requirements of 
this document.  Units shall be installed so that they do not damage 
equipment or scratch painted or coated surfaces.  After installation, 
surfaces shall be inspected and scratches touched up with a paint or 
coating provided by the manufacturer especially for this purpose.

3.7.1   Concrete Pads

3.7.1.1   Construction

Concrete pads for pad-mounted electrical equipment may be either 
pre-fabricated or shall be poured-in-place.  Pads shall be constructed as 
indicated, except that exact pad dimensions and mounting details are 
equipment specific and are the responsibility of the Contractor.  Tops of 
concrete pads shall be level and shall project  4 inchesabove finished 
paving or grade and sloped to drain.  Edges of concrete pads shall have  
3/4 inch chamfer.  Conduits for primary, secondary, and grounding 
conductors shall be set in place prior to placement of concrete pads.  
Where grounding electrode conductors are installed through concrete pads, 
PVC conduit sleeves shall be installed through the concrete to provide 
physical protection.  To facilitate cable installation and termination, the 
concrete pad shall be provided with a rectangular hole below the primary 
and secondary compartments, sized in accordance with the manufacturer's 
recommended dimensions.  Upon completion of equipment installation the 
rectangular hole shall be filled with masonry grout.

3.7.1.2   Concrete and Reinforcement

Concrete work shall have minimum  3000 psi compressive strength.

3.7.1.3   Sealing

When the installation is complete, the Contractor shall seal all conduit 
and other entries into the equipment enclosure with an approved sealing 
compound.  Seals shall be of sufficient strength and durability to protect 
all energized live parts of the equipment from rodents, insects, or other 
foreign matter.

3.10   GROUNDING

3.10.2   Grounding and Bonding Connections

Connections above grade shall be made by the fusion-welding process or with 
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bolted solderless connectors, in compliance with UL 467, and those below 
grade shall be made by a fusion-welding process.  Where grounding 
conductors are connected to aluminum-composition conductors, specially 
treated or lined copper-to-aluminum connectors suitable for this purpose 
shall be used.

3.10.3   Grounding and Bonding Conductors

Grounding and bonding conductors include  conductors used to bond 
transformer enclosures and equipment frames to the grounding electrode 
system.  Grounding and bonding conductors shall be sized as shown, and 
located to provide maximum physical protection.  Bends greater than 45 
degrees in ground conductors are not permitted.  Routing of ground 
conductors through concrete shall be avoided.  When concrete penetration is 
necessary, nonmetallic conduit shall be cast flush with the points of 
concrete entrance and exit so as to provide an opening for the ground 
conductor, and the opening shall be sealed with a suitable compound after 
installation.

3.10.4   Surge Arrester Grounding

Surge arresters and neutrals shall be bonded directly to the transformer 
enclosure and then to the grounding electrode system with a bare copper 
conductor, sized as shown.  Lead lengths shall be kept as short as 
practicable with no kinks or sharp bends.

3.11   FIELD TESTING

3.11.1   General

Field testing shall be performed in the presence of the Contracting 
Officer.  The Contractor shall notify the Contracting Officer 10 days prior 
to conducting tests.  The Contractor shall furnish all materials, labor, 
and equipment necessary to conduct field tests.  The Contractor shall 
perform all tests and inspections recommended by the manufacturer unless 
specifically waived by the Contracting Officer.  The Contractor shall 
maintain a written record of all tests which includes date, test performed, 
personnel involved, devices tested, serial number and name of test 
equipment, and test results.  Field test reports shall be signed and dated 
by the Contractor.

3.11.2   Safety

The Contractor shall provide and use safety devices such as rubber gloves, 
protective barriers, and danger signs to protect and warn personnel in the 
test vicinity.  The Contractor shall replace any devices or equipment which 
are damaged due to improper test procedures or handling.

3.11.7   Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled 
transformers.  Pass-fail criteria shall be in accordance with transformer 
manufacturer's specifications.

a.  Insulation resistance test phase-to-ground.

b.  Turns ratio test.

c.  Correct phase sequence.

d.  Correct operation of tap changer.
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3.11.12   Pre-Energization Services

Calibration, testing, adjustment, and placing into service of the 
installation shall be accomplished by a manufacturer's product field 
service engineer or independent testing company with a minimum of 2 years 
of current product experience.  The following services shall be performed 
on the equipment listed below.  These services shall be performed 
subsequent to testing but prior to the initial energization.  The equipment 
shall be inspected to ensure that installation is in compliance with the 
recommendations of the manufacturer and as shown on the detail drawings.  
Terminations of conductors at major equipment shall be inspected to ensure 
the adequacy of connections.  Bare and insulated conductors between such 
terminations shall be inspected to detect possible damage during 
installation.  If factory tests were not performed on completed assemblies, 
tests shall be performed after the installation of completed assemblies.  
Components shall be inspected for damage caused during installation or 
shipment to ensure packaging materials have been removed.  Components 
capable of being both manually and electrically operated shall be operated 
manually prior to the first electrical operation.  Components capable of 
being calibrated, adjusted, and tested shall be calibrated, adjusted, and 
tested in accordance with the instructions of the equipment manufacturer.  
Items for which such services shall be provided, but are not limited to, 
are the following:

a.  Pad-mounted transformers

b.  Panelboards

3.11.13   Operating Tests

After the installation is completed, and at such times as the Contracting 
Officer may direct, the Contractor shall conduct operating tests for 
approval.  The equipment shall be demonstrated to operate in accordance 
with the requirements herein.  An operating test report shall be submitted 
in accordance with paragraph SUBMITTALS.

3.12   MANUFACTURER'S FIELD SERVICE

3.12.1   Onsite Training

The Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total of 4 hours of normal working time and shall start after the 
system is functionally completed but prior to final acceptance tests. The 
course instruction shall cover pertinent points involved in operating, 
starting, stopping, and servicing the equipment, as well as all major 
elements of the operation and maintenance manuals.

3.12.2   Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more 
field engineers, regularly employed by the equipment manufacturer to 
supervise the installation of the equipment, assist in the performance of 
the onsite tests, initial operation, and instruct personnel as to the 
operational and maintenance features of the equipment.

3.13   ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has 
successfully completed all tests and after all defects in installation, 
material or operation have been corrected.
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AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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Alter Defense Printing Service Facility

02935 FIO
3.6Application of Pesticide

GA
3.9.3.7Maintenance Report
3.9Turf Establishment Period

SD-13 Certificates
Seed
FIO
Sod
Fertilizer
Pesticide Material
GA
Topsoil

02950 SD-01 Data
2.8Edging Material

FIO
2.10Erosion Control Material

SD-07 Schedules
3.9Application of Pesticide Material

GA
SD-08 Statements

1.4.2Delivery
FIO

3.9Application of Pesticide Material
GA

SD-09 Reports

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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Alter Defense Printing Service Facility

02950 2.2.1Soil Test
FIO

3.4Percolation Test
SD-13 Certificates

2.2Topsoil
FIO

2.3Soil Amendments
2.1Plants

GA
Pesticide

SD-18 Records
3.11Plant Establishment Period

FIO
3.11.2.8Maintenance Report
3.11.2.9Maintenance Instructions

03200 SD-04 Drawings
Concrete Reinforcement System
GA

SD-13 Certificates
2.3Reinforcing Steel

GA
03300 SD-08 Statements

1.8Mixture Proportions
GA

SD-09 Reports

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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Alter Defense Printing Service Facility

03300 3.15Testing and Inspection for
Contractor Quality Control

GA
SD-13 Certificates

1.4Qualifications
FIO

SD-14 Samples
2.3.5Surface Retarder

GA
05055 SD-08 Statements

1.5Welding Procedure Qualifications
GA

1.6Welder, Welding Operator, and
Tacker Qualification

1.7Inspector Qualification
FI0

SD-18 Records
3.2Quality Control

FI0
05120 SD-04 Drawings

Structural Steel System
GA
Structural Connections

SD-08 Statements
3.2Erection

GA

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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Alter Defense Printing Service Facility

05120 SD-13 Certificates
Mill Test Reports
FI0
Welder Qualifications
GA

3.1Fabrication
05500 SD-04 Drawings

Miscellaneous Metal Items
FI0

06410 SD-01 Data
Custom Casework
FIO

SD-04 Drawings
Custom Casework
GA

SD-06 Instructions
Custom Casework
FIO

SD-14 Samples
Custom Casework
GA
Plastic Laminate

07416 SD-01 Data
Design Analysis
GA

SD-04 Drawings

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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Alter Defense Printing Service Facility

07416 Structural Standing Seam Metal
Roof System

GA
SD-08 Statements
Qualifications
FI0

SD-09 Reports
Test Report for Uplift Resistance of
the SSSMR

GA
SD-13 Certificates
Structural Standing Seam Metal
Roof System

FI0
SD-14 Samples

2.3Accessories
FI0

2.1Roof Panels
2.6Factory Color Finish
2.4Fasteners
2.7Sealant
2.2Concealed Anchor Clips
2.5Subpurlins

EPDM Rubber Boots
07900 SD-01 Data

2.1Backing

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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Alter Defense Printing Service Facility

07900 FI0
2.2Bond-Breaker
2.4Sealant

SD-13 Certificates
2.4Sealant

FI0
08110 SD-04 Drawings

Steel Doors and Frames
GA

08120 SD-01 Data
Aluminum Doors and Frames
GA

SD-04 Drawings
Aluminum Doors and Frames
GA

SD-06 Instructions
3.1.2Installation

FI0
Cleaning

SD-09 Reports
Full-Glazed
FI0

SD-14 Samples
2.1.1Finishes

GA
08210 SD-04 Drawings

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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08210 Wood Doors and Frames
GA

08810 SD-01 Data
Glass
FI0
Glazing Accessories

SD-04 Drawings
Glazing Materials and Accessories
GA

SD-13 Certificates
Glass
FI0

09250 SD-04 Drawings
Steel Framing
GA
Control Joints
Fire-Resistant Assemblies

SD-13 Certificates
Gypsum Wallboard
FIO
Steel Framing

09310 SD-01 Data
2.1Tile

FIO
Setting-Bed

2.3Mortar, Grout, and Adhesive

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 15 OF 33 PAGES

Alter Defense Printing Service Facility

09310 SD-06 Instructions
2.1Tile

FIO
Mortar and Grout

SD-09 Reports
Testing
FIO

SD-13 Certificates
2.1Tile

FIO
2.3Mortar, Grout, and Adhesive

SD-14 Samples
2.1Tile

FIO
2.4Marble Thresholds

09510 SD-01 Data
Acoustical Ceiling System
GA

SD-04 Drawings
Acoustical Ceiling System
GA

SD-13 Certificates
2.1Acoustical Units

FIO
SD-14 Samples

2.1Acoustical Units

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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09510 FIO
09650 SD-01 Data

Resilient Flooring and Accessories
GA

SD-09 Reports
Resilient Flooring and Accessories
FIO

SD-14 Samples
Resilient Flooring and Accessories
FIO

09680 SD-01 Data
Carpet and Accessories
GA

SD-04 Drawings
3.4Installation

GA
SD-06 Instructions
Carpet and Accessories
FI0

SD-13 Certificates
Carpet and Accessories
FI0

SD-14 Samples
Carpet and Accessories
FI0

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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09680 SD-19 Operation and Maintenance
Manuals
Carpet and Accessories
FI0

09900 SD-01 Data
2.1Paint

GA
SD-06 Instructions

3.3Mixing and Thinning
FIO

3.4Application
SD-09 Reports

2.1Paint
FIO

SD-13 Certificates
2.1.2Lead

GA
Mildewcide and Insecticide

2.1.4Volatile Organic Compound (VOC)
Content

2.1Paint
FIO

09950 SD-01 Data
Wallcovering and Accessories
GA

SD-06 Instructions

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
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A
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E
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E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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09950 3.3Installation
FI0
Maintenance

SD-13 Certificates
Wallcovering
FI0

SD-14 Samples
Wallcovering and Accessories
FI0

10160 SD-01 Data
Toilet Partition System
GA

SD-04 Drawings
Toilet Partition System
GA

SD-14 Samples
Toilet Partition System
FIO

10440 SD-01 Data
Interior Signage
GA

SD-04 Drawings
Interior Signage
GA

SD-14 Samples
Interior Signage

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
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T
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O
N
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T
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E
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R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
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O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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10440 FIO
10800 SD-01 Data

2.1.2Finishes
GA

2.2Accessory Items
SD-14 Samples

2.1.2Finishes
FIO

2.2Accessory Items
12520 SD-01 Data

Window Treatments and Hardware
GA

SD-04 Drawings
Window Treatments and Hardware
GA

SD-14 Samples
Window Treatments and Hardware
FI0

15250 SD-14 Samples
Thermal Insulation Materials
GA

15330 SD-01 Data
Load Calculations for Sizing Sway
Bracing

Sprinkler System Equipment
GA

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
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APPROVAL
NEEDED

BY

MATERIAL
NEEDED
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E
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DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15330 1.4Hydraulic Calculations
Spare Parts
FIO

SD-04 Drawings
Sprinkler System Shop Drawings
GA
As-Built Drawings
FIO

SD-06 Instructions
Test Procedures
GA

SD-07 Schedules
Preliminary Tests
GA
Final Test

SD-08 Statements
1.6Installer Qualifications

GA
1.5Submittal Preparer's Qualifications

SD-13 Certificates
Contractor's Material & Test
Certificates

FIO
SD-19 Operation and Maintenance
Manuals
Sprinkler System

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
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A
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F
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C
A
T
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N
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T
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R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/
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15330 FIO
15400 SD-01 Data

Welding
GA

SD-04 Drawings
Plumbing System
GA
Electrical Schematics
FIO

SD-06 Instructions
Plumbing System
FIO

SD-09 Reports
3.7Tests, Flushing and Sterilization

FIO
Backflow Prevention Assembly
Tests

SD-13 Certificates
Materials and Equipment
GA
Bolts
FIO

SD-19 Operation and Maintenance
Manuals
Plumbing System
GA

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
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DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15488 SD-01 Data
Qualifications
FIO

SD-04 Drawings
Gas Piping System
FIO
Equipment and Materials
Spare Parts Data

15569 SD-01 Data
Manufacturer's Catalog Data
GA
Spare Parts Data
FIO
Water Treatment Plan
Heating and Fuel Systems Test
Procedures

SD-04 Drawings
Heating System
GA

SD-06 Instructions
Posted Instructions
GA

SD-07 Schedules
Tests
GA

SD-13 Certificates

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
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T
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DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15569 Bolts
GA
Boiler Emissions

SD-19 Operation and Maintenance
Manuals
Heating System
GA
Water Treatment System

15650 SD-01 Data
Central Refrigerated
Air-Conditioning System

GA
Spare Parts
FIO

SD-04 Drawings
Central Refrigerated
Air-Conditioning System 

GA
SD-06 Instructions
Posted Instructions
GA

SD-07 Schedules
3.2Tests

GA
3.6Demonstrations

SD-08 Statements

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
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I
T
T
A
L
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O
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E
C
 
S
E
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T
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E
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DATE RCD
FROM
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DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15650 1.5.1Verification of Dimensions
FIO

SD-09 Reports
3.2.2System Performance Tests

GA
3.3Inspections

SD-13 Certificates
Central Refrigerated
Air-Conditioning System

GA
SD-19 Operation and Maintenance
Manuals
Operation Manual
FIO
Maintenance Manual

15895 SD-01 Data
Components and Equipment Data
GA

SD-04 Drawings
Air Supply, Distribution, Ventilation,
and Exhaust Equipment

GA
SD-06 Instructions
Test Procedures
GA
System Diagrams

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
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T
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O
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TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER
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E
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OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15895 SD-07 Schedules
Test Schedules
GA
Field Training Schedule

SD-08 Statements
Similar Services
GA

SD-09 Reports
Test Reports
GA

SD-13 Certificates
Bolts
GA

15951 SD-01 Data
Equipment Data
GA
System Descriptions and Analyses
Software
System Overall Reliability
Calculations

Training Data
Data Entry Forms

SD-04 Drawings
System Drawings
GA
Site Testing

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
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T
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REVIEWER

DATE RCD
FROM OTH
REVIEWER
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MAILED
TO
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DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15951 Performance Verification Testing
and Endurance Testing

Commissioning Procedures
SD-09 Reports
Test Reports
GA
Performance Verification and
Endurance Report

FIO
Control System Calibration,
Adjustments, and Commissioning

SD-19 Operation and Maintenance
Manuals
Operation and Maintenance
Manuals

GA
Functional Design Manual
FIO
Hardware Manual
Software Manual
Operator's Manual
Maintenance Manual

15974 SD-01 Data
Equipment Data
GA
Software

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
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O
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R
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S
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T
A
L
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O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
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BY

A
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N
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E
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OF
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DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15974 FIO
Training

SD-04 Drawings
System Drawings
GA

SD-06 Instructions
Service Organization
FIO

SD-08 Statements
Site Testing
GA
Performance Verification Testing
Commissioning Procedures

SD-09 Reports
Test Reports
GA
Performance Verification Report
Control System Calibration,
Adjustments, and Commissioning

SD-19 Operation and Maintenance
Manuals
Technical Data Package
GA
Functional Design Manual
Hardware Manual
Software Manual

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
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I
T
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O
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ITEM SUBMITTED

P
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E
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DATE FWD
TO APPR

AUTH/
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FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
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O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15974 Operator's Manual
Maintenance Manual

15990 SD-01 Data
TAB Related HVAC Submittals
FIO

SD-04 Drawings
TAB Schematic Drawings and
Report Forms

GA
SD-06 Instructions
TAB Procedures
GA

SD-07 Schedules
Systems Readiness Check
FIO
TAB Execution
GA
TAB Verification

SD-08 Statements
TAB Firm
GA
TAB Specialist
Instrument Calibration
FIO

SD-09 Reports
Design Review Report

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
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I
T
Y
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O
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E
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DATE FWD
TO APPR
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DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER
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E
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OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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15990 GA
Systems Readiness Check Report
TAB Report
TAB Verification Report

SD-13 Certificates
Ductwork Leak Testing
FIO

15995 SD-01 Data
Commissioning Team
GA

SD-06 Instructions
Test Procedures
GA

SD-07 Schedules
Test Schedule
GA

SD-09 Reports
Test Reports
GA

16375 SD-01 Data
Manufacturer's Catalog Data
GA
Installation Procedures
FIO
As-Built Drawings

SD-13 Certificates

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
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I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T
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ITEM SUBMITTED

P
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E

DATE
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DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER
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C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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16375 Materials and Equipment
FIO

SD-19 Operation and Maintenance
Manuals
Electrical Distribution System
GA

16415 SD-08 Statements
On-Site Test
GA

1.3GA
1.3GA
1.3GA

SD-09 Reports
Field Test Plan
GA
GA

1.3GA
1.3GA
1.3GA
1.3GA
1.3GA
1.3GA

Field Test Reports
SD-13 Certificates
Materials and Equipment
GA

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
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P
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REVIEWER
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REVIEWER
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ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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16415 1.3GA
1.3GA
1.3GA

16640 SD-01 Data
Cathodic Protection System
GA
Qualifications

SD-04 Drawings
Cathodic Protection System
GA

SD-09 Reports
3.3Tests and Measurements

GA
16710 SD-01 Data

Spare Parts
GA

SD-04 Drawings
Premises Distribution System
GA
Record Drawings

SD-06 Instructions
Manufacturer's Recommendations
GA

SD-08 Statements
Test Plan
GA

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
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O

T
R
A
N
S
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T
A
L
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O

S
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E
C
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E
C
T
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ITEM SUBMITTED

P
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BY
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E
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DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER
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E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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16710 1.4Qualifications
SD-09 Reports
Test Reports
GA

SD-13 Certificates
Premises Distribution System
GA

2.1Materials and Equipment
Installers

SD-18 Records
1.8Record Keeping and

Documentation
GA

16711 SD-04 Drawings
Telephone System
GA

SD-09 Reports
Acceptance Tests
GA
Installation Procedures

SD-13 Certificates
Telephone System
GA

16721 SD-01 Data
Battery
GA

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
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T
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FROM OTH
REVIEWER
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ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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16721 Voltage Drop
Spare Parts
Qualifications

SD-04 Drawings
Fire Alarm Reporting System
GA

SD-06 Instructions
Fire Alarm Reporting System
GA
Training

SD-08 Statements
Test Procedures
GA

SD-09 Reports
Testing
GA

SD-13 Certificates
Equipment
GA
Installer

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
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T
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DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
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O
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O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)
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